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Hornanns Akanemun Hayk CCCP 
1960. Tom 130, Ne 2 


MATEMATHKA 


H. HW. AXHE3EP 


O MOJIMHOMAX, OPTOFOHAJIbHbIX HA JIYFE OKPY)KHOCTH 


(ITpedcmasaeno axademuxom C. H. Bepnumetinom 80 IX 1959) 
1. Mbt 6yem paccMaTpuBaTb acMMNTOTHYeCKHe CBOLiCTBa MOJMHOMOB 
Pn (2) = nnd pede ng “(Cin > Op es OF 27, ce 


(OPTOrOHaJIbHBIX Ha 3ayaHHoH pyre / (a<Cd6<2x—a; a >0) enunuunoli 
‘oKpyxHocTH z=e, Becosyio dynkumio (0) B cooTHOIeHuax opToro- 
HaJIbHOCTH O603HauuM w (0): 


2T—a 


= \ Pm (€"°) Gn (2°) w (8) db = Sinn 


a 


rl eee 
nye & ©) V cos?#/,a—cos?*/.6 . 
|MoxKHO CKa3aTb, YTO MBI paCCMaTpHBaeM OPTOTOHabHbIe MOJIMHOMBI Ha BCeH 
(OKPyXXHOCTH, HO MpegqnomaraeM, uTO PyHKuWHA pacnpenemenusa o (8) adcom0THO 
\HenpepbiBHa, a o' (0) paBHAeTCA HyO Ha eso pyre. Or Takoro noyxona, 
(OfHaKO, Heb3A OAMJATb CYIECTBEHHBIX Pe3YMbTATOB [Ii HallINx ween, 
|TakK Kak [pH BbIBOJe MpeMeJIbHbIX CBOHCTB OPTOFOHaJIbHbIX MOJIMHOMOB Ha 
OKPYXHOCTH JleaeTCA MpeqNONOKeHHe, ITO 


BMecTe Cc Heli BBefem (byHKuuIo ¢ (0) = 


Ino’ (0) dd > —oo. 


oO no 
C93 


V3 uspecrHpix pesyJIbTaTOB 3ecb, NOxKayH, MPHMeHHMa JIMUIb OfHa Teope- 
ma Cere OTHOCHTeJIbHO SPMHTOBBIX (OPM, ACCOMMMPOBaHHBIX C 3aaHHoH 
Kpuson. IIpu nomoulM sTOH TeopeMbI MOXKHO MOKa3aTb, 4TO 


2a 


lim Ls =V iF Sint he exp {7 \ In ¢ (0) 


noo YT any 


sin 1/,8 d@ \ 
V cos? 1/2a — cos? 1/26 ’ 


irqe y = coS!/. «—TpaHCHHUTHBIM AHaMeTp Ayru 1, a OTHOCHTeNbHO w (6), 
KPOMe CKa3aHHOrO, NpesMosaraetcA JIMWb NPHHae2KHOCTb L. Uro6pt npo- 
JIBHHYTbCA JlaJIblile, HEOOXOMMO HaliTH CIeIHaJIbHbIH KJIaCC BeCOBbIX (byHK- 
wuli, vid KaxkOM M3 KOTOPbIX BCe OPTOTOHAJIbHBIC MOJIMHOMbI, HauHHas C 
HeEKOTOpPOrO, MMeloT JOCTAaTOUHO OOO3pHMy10 (popmy, a 3aTeM CylelaTb mpe- 
J\eIbHBIi Mepexoy OT 9THX BeCOBLIX (YHKIMHM K «IPOHSBOJIbHbIM). TakuM 
MyTeM HM ObIIH NOYYeHbI pesyJIbTATb! HaCTOAIMeH 3aMCTKH. 

2. PaspexeM MIOCKOCTb 2 BJOJIb KPHBOH 1 u nomyueHHyto o6macTtb D 
OTOOpa3HM KOHOpMHO Ha eMHMUHbIM Kpyr MJIOCKOCTH UV IPH MOMONIH cbop- 
MY JIbI 


WEP Ba= 1) mifg . fig tee 
2 £8) (GUD) (Gate =) 
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IIpappili Geper /* paspesa /, ecm MATH OT TOUKH 6=akK TOUKe § = 2n—a, 
nepeXOAHT B HM 2KHIOIO OOBUHY OKpy2xXHOCTH | V| = I, a neBplit [~ — B BepXHIOW. 
Apryment 9 Touxu z, mexaueH Ha /, M apryMeHT @ COOTBETCTBYIONIeH 
TOUKH UV Ha CAMHHYHOM OKPYXHOCTH CBA3AHbI COOTHOWECHAAMH 


COS 


tg 4/sa sin t/a dO 


= 


tg 4/20’ 


Pin 1/20 V cos? 1/20 — cos? 4/20 x 


(1) 


O6o3HauuM uepes g(z) = g(z; t) aHanuTHuecKylO (yHKIMIO, perysIAPHy!0 
H OTAMUHY!O OT Hy B OOmacTH D u Takyio, yTO g(oo) >0 u |g(e*)|? = 
= 1/t (8) (a 89<2e—a), roe ¢(0)—s3aqaHHad HeNpepbIBHaA MOJIOMKHUTEJb- 
Haat (byHkuua. PyHKuua g(z;¢t) onpememaeTcA OMHO3HAYHO HU, C Y4eTOM 
cooTHolleHHl (1), mpeyqcTaBaeTcH B Bue 


4 c 1 — v? 1 
g (2) = g (2; t) = exp {5 —— + 0? In ay ao} < 
0 


2m—a 


5 ay COS 1/99 if aa 
an { dr V cos? !/34@ — cos? 1/59 - t (8) ? 


3. Urodbl BBeCTH yNOMAHYTHIe BbIMe CMeMHaJIbHbIe BeCa H COOTBETCTBY!0- 
IlMe OPTOrOHaJIbHbIe MOJIMHOMBI, MOJIOKUM 


$n (2) = Cn { 


rae C,—xKoucranta; Q(v)— pauuonasbHad (byHKUMA OT JV, 
Ecau dyHKuna (v) TaKkoBa, 4TO eMHCTBeCHHbIM 


Ha BeIIeCTBEHHOH OCH. 


UV 


aguastya tae aey 


BON derBo v+8 


? 


(2) 


BellecTBeHHaA 


mouiocoM B Kpyre |v|<1 mpaBoH uactTu (2) aABIaeTcH TOUKa Vv = — Bf, TO 
dn(Z) ecTb NomHHOM oT z. Mbl mpegmouoxwKHM cBepx Toro, 4TO BCe HYJIM 
dbyHKuwn Q(v) wexKaT B o6sacTH |v|<1, a Bce nomoctt B Kpyre |u|<1. 
B taxom cayuae $,(zZ) 6yMeT TOUHO CTeMeHM N, ECM TOMbKON >No, Te Ne 
3aBHCHT JIMIIb OT PyHKuUMH ((v). B uacTHocTu, WIA n> Ng cTapuiMi Koadp- 
(bulMeHT MOMHOMa ¢,(Z) paBeH 


HOME ¢,(Z) YOBJICTBOPAIOT IPH M >Ng COOTHOMICHHAM OpPTOrOHasIbHOCTHS 


b,, = iim 


v>—BpB 2 


%,(2)  4+sin4/oa 4 : 2( ae 


AT Deine” og ee 


8 


IIpu noMoulM KOHTYPHOrO HHTerpHpoBaHuA HeTPyHO OKa3saTb, YTO MOsM- 


27 —a 


2a 


a 


rye BecoBad *yHKUNA Wy (9) onperennetca copmyuoli 
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w, (8) dd = 


du 


OMT FONT ee Chae 


na n> ng ycOoBue HOPMUpOoBaHHA jlaerT 


Ges 2 sin 1/oa 
eR 1+ sinl/sa 


C 


Q (1/0) 


"4— Bo 


ae nh = org 
Q(—1/B)’ +t ?n= 2 sin 1a 


Bpeyem mo cbyHkumm w, (8) cbynKuuio ¢,(6), a 3aTem anamuTuyeckylo 
tbyHkuuto g(z; ¢,). Mbt Hazem Torga, uTo B mOOOH TOUKe z OGnacTH D 


= VI sin "zo (1+ Bo) g (z; t,). 


| Q 


( 


se) dale etm, (8) d0=0 (m=O, 1, 2,....n—1), 


8 


)|. 


4 
) 


Tlosromy mp (uxkcnpopanuolt dyaKunn Q(v) u n—> oo 6yeM HMeTb 
aCHMITOTHYeCK yO (bopMyly 


Viz+ 1)? — 4y?z + z—1—2sin!/oa fzti+ Viz + 1)? — 4y22z |” 
dn (2) ~ —— NE tg (zi ty), 

2Vi-+sin /2% (2 — 1) 2x (3) 

BepHyl0 B M060 3aMKHyTOH OOacTH, mexaujeli Bayrpn D. B atoii bopmy- 
ye B3dTa Ta BeTBb pafuKasla, KOTOpad MoOOxKUTeIbHa Ipu z= 1. Ja uccae- 
OBaHHA NOJIMHOMOB B TOUKaX AyrH / BBeeM NpesebHbIe 3HaYeHUA BCP sere), 
g_(e; to) dyHKuun g (2; oe Touke z= e Ha /*, coorperctBenuo /”. Kpome 

cos 
TOrO MOJIOXKHM Cosh = te (O<A<r). B 9Tux oG6o3HayeHHAx MOxKHO 


‘TMpenctaputTb >, (e°) (n> ne) B Bude 


6 V1 —sin2/.¢ ¢* — V1 +sin Toa e—*"/29 
db, (e*) = —___—=—__,_ + rere 


la: Bd (e78; to) ae 


2i sin1/.0 
V 1—sin "pa e"* — Y14 sintjga eh, 
Sep a es OT eT RMNRRTE oe (4) 


4. Popmyupt (3) u (4) NosBoONAIOT HancaTb aCMMNTOTHYeCKHe BbIPAKeHHA 
AIA (Zz) pH «MpOw3BOJIbHOM» BecoBol dyHKiHu w (8). Orpanuyumcsa ycs0- 
BuamMu Tuna C. H. Bepuuretina (*). Torga naw dopMysMpoBKu rsacsar: 

Teopema 1. Ecau g@ynkyua t (8) (a<8< 2n—«a) HenpepoieHa u noao- 
#CUMeAbHA, MO Npu n—> co 


Vier t= ay + 2 —1—2sin Yoo ee (2; t) ©) 


zZ a Ig ee a a a € 
| on (2) 21+ sin4/,a (z —1) 2 


| paeHOmMepHo 6 KasxcOolt 3amKHYymoti OOnacmu, YeAUKOM <Aeocatyett eHympu D. 
Teopema 2. Ecau gynkyua t (8) (a<9<2n—«a) nonomumenona u 
OAA HeKomopelx 8 >0uk>O0 


[¢(9 + h)—£(6)|-|InA[ti<k (@<0<6+h<2Qn—x), 


mo npu n—-> co 


sini oe — Vt sintnae pln? 
V /2 V 2 efn(t0+h) g (e%; t) Hs 


#0) 

| Gn (2) 2i sin 1/20 

Vang os eV Pa ee ey ae 

| ai 97 sin 1/50 Eu ae (e ’ t) (6) 


| paeHomepHo na eceti Oyee |. 

| He meaer 3ameTuTb, 4ToO (dbopmysbt (3), (4), paBHO Kak u (5), (6), 
| seat mpeyeibHHt mepexo, a—0, B pesyJlbTaTe KOTOporO OHM 
‘TlepexoqaT B u3BecTHEIe (bopmyvibt: (3) u (4) MepeliqyT B eHHOe paBeHCTBO 
| 


dn (2) = 2" (2; fo) (4 > Na), 


le (5) u (6) B efMHOe ACHMMTOTHYeCKOe COOTHOLICHHE 


gn (Z) ~ 2"g (zt) (n> 00; |2| > 1). 


Tleppsii war Ha MyTH JokasaTe/IbCTBa HalllMX TeOPeM COCTOHT B BBese- 
HMM TPHrOHOMeTPHyeCKOl CyMME! S, (0) mMopaaka <m, KOTOpad B HHTepBase 


o <0<2n—a ammpokcumupyer HavsyulMM O0Opa3soM B ere IT. JI. Ueoni- 
sin 1/20 1 r= sin 4/20 
Wepa (PyHKIHIo Zein? 1,0 7 (6) ° Ecau momoxutb ¢, (9) = 557577950) 7,05, (@)? TO HA 


OCHOBaHHM H3BeCTHbIX TeOpeM anlmpokCHMalluu 


t (8) — t, (6) = O(1)o (1/m), 
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rye (hk) —Monyab HenpeppiBHocTH @yHkuun ¢ (8). Gucno m mpemnonaraetca 
HacTObKO OombIuuM, TO s,(6)>O0 Bciony B uHTeppane a<I< 2r—«a, 
B cuay mocieguero o6cTosTembCTBa yHKWHIO Ss, (0) MoxHO mpecTaBuTb 
B Bue 

sy (0) = 2 (2) Qe), 


2q 
rae Q(v) = AT] (0 —ce)/l(o —B) (0 + B)I, 
k=1 


yIpHyem BCe KOPHH C, sIexaT B OOacTH |v|< 1 4M KOMMeKCHbIe H3 HUX 
nonapHO conpsxKeHBI; A —nomoxNTeIbHaa KoHcCTaHTa; gq < m. IlpH momouM 
sto dyHKuna Q(v) crpowTca NOMHOM ¢m(z) mo qgopmyse (2) qaqa 
n=m (>ng). Bropo mar u 3aBeplieHHe OKa3aTebCTBa OOeHX TeOpeM 
COCTOAT B PaCCMOTPeHHH H OWeHKe PpasHOCTH 


1 


anm 


em (2) — 5 —4m (2). 


3aMeTHM Me2xK]y MpouMM, YTO MpH ycOBHAX TeopeMbI 2 MpH NOMOUIM 
HajWlexKauluxX OWCHOK JOKa3bIBaeTCA, UTO 


Ca .) ate: 
gm (e) — dn (9) = O(1)|In =| 


5. [[pocreiitme uacTHble CHCTeMbI MOMHOMOB ¢, (2), KOTOpble MOyYaloTCA 


mpu Q(v) = 1, @ ee B) 2 (v to B) , ABJIAIOTCA aHasoraMu 4eObI- 


WeBCKHX MHOrowleHoB Ty, Un, Vz. B uacTHocTH, MocieqHAA U3 STHX Tpex 
CHCTe€M MOJIMHOMOB, OpTOrOHaJIbHBIX Ha pyre /, Obluia BHepBble BBeeHa B 
cTaTbe aBTopa (°) B CBxA3H C OHHM BOMpOCOM a3poqHHaMUuKH. Tam 6blIM 
NOJIYYeHbI HEKOTOPbIe CBOMCTBA MOJMHOMOB HM IIpHBeJeHbl COOTBeETCTBYIOMIMe 
TPHIrOHOMeTpHyeCKHe MOMEHTHI, Tp NOMOULM KOTOPbiX MOJIMHOMbI MpecTaB- 
JIAIOTCA B Bue onpegemuteneH. [lapamerpuyecKoe NpefcTaBeHue 3THX MOJM- 
HOMOB, OJHAKO OTJHUHOe OT TOTO, KOTOPbIM MBI NOJIb3yeMcH 3feCcb, Mas 
Boeppple $1. JI. Teponumyc (4). OrmpaBHbIM MYyHKTOM ero ucculeqoBaHHii 
ABJIACTCA HEKOTOPOe KOHEUHOPa3HOCTHOe ypaBHeHHe BTOporo NopsyKa. [lomb- 
SyACb HalHMM ompefeiteHvem (2) nomHHOMOB ¢, (2), JIerKO NOKa3aTb, TO 
B CaMOM OOIIeM CJlyuae NOHHOMBI dp (Z) WIA N>Ng YOBMeTBOPAIOT ypaB- 
HeHHIO 


Int. = (z al 1) Gn+1— Y2Yn- 


XapbKOBCKHH TocyapcTBeHHbIii YHUBepCHTeT Hoctynusto 
um. A. M. Toppkoro 23 IX 1959 


WMTHPOBAHHAH JIMTEPATYPA 
*U.Grenander, G. Szegé, Toeplitz Forms and their Applications, 1958, 
p. 8—89. 7S. Bernstein, J. Math. pures et appl., 9, 127 (1930). °H. H. Axune 


3ep, 36. mpayb Incr. mMatematuku AH YPCP, Ne 4, 151 (1940). 4 FH. JI. Tepouum VG 
Mate. c6opH.. 9, (51), 121 (1941). 
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Hornxann Akagemun nayx CCCP 
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| MATEMATHKA 
| M. UM. BUUIMK u 4nen-Koppecnonzent AH CCCP JI. A. JIKOCTEPHHK 


BO3SMYLIEHHE COBCTBEHHbIX 3HAYEHHM HW COBCTBEHHbIX 
hb IJIEMEHTOB JiJ1S HEKOTOPbIX HECAMOCOMPS)KEHHbIX 
ONEPATOPOB 


B (*) aBroppl uccieqOBaIM BO3MYINeHHe pellieHuit HeKOTOPHIX JIMHeLHBIX 
ypaBHeHul — anreOpanyeckux 4 udpdepenunasbHbIx. B Hacrosuel 3ameTKe 
aHaJIOrHUHbBIMH MeTOWaMH MCccuelyeTcA BOMpoc O BO3MYINeHHH COOCTBeEHHBIX 
SHaYeHHH HW 3JIEMeHTOB (B HECAMOCONPA2xXeHHOM cylyuae) *. 

1. Anre6panueckuh cayuak. Ilyctb A), Ay uw Ae = A, +eA,— 
N-MepHbIe MaTPHUbI (BOOOMIe TOBOPA, HeE9PMHTOBBI) H MycTb k = 0 — co6cTBeH- 
Hoe 3HayeHve Jia Ay; eMy OTBeuaeT HHBapWaHTHOe NpocTpaHcTBo S, pa3- 
MepHoctnw N — jHHelHad O6O70"UKa COOCTBEHHBIX HM MPHCOeMMHEHHbIX BeKTO- 
pOB, OTBe¥aIONIMX COOCTBeEHHOMY 3HayeHHIO A = 0. 

Kak 3BeCTHO, JIA MaTpHubt A, cyulecTByeT Oa3suc PKopyana {xij}, 
| OTBeuaIOMMi COOcTBeHHOMy 3HayeHMIO A=O, rae {xX} (i =1, 2,...,n)— 
| MOIHaA CHCTeMa COOCTBEHHbIX BeEKTOPOB, OTBeUaIOWMX COOCTBEHHOMY 3Ha¥e- 
}HvIO A=0: A,X = 0; x (j= 1, 2,...,2;— 1) — OTBeyalomHe xX) MpHcoe- 
JMHeHHbIe BeKTOpbI (j-ro MopassKa), O6pasyioulve Wenouky PKopyana WMH Ny 
HM yoBseTBopsiomMe COOTHOWeHHAM Ayx,; = X;,;-1 (Ipy j= 1, 2,..., m— 1). 
| Ilyctp E;,—nuHetivand o6o0uKa BCeX  COOCTBEHHBIX BeKTOPOB Xjq, 
KOTOPbIM oOTBeualoT WenoukH )KopxaHa OfHOH HM TOM %e JVIMHbI Nj, 
We fla > > 1 > 13. p;—pasmepnocts £,,; Li, (= 27.2. n,— pee 
JMHeliHad OOON0"UKa MpHCOeMMHeEHHIX K X;) COOCTBEHHbIX BEKTOPOB x;; j-TO 
| mopayka. Ouesuyno, pasmepHoctp N npoctpancrsa S, paBya 


Teopema. J] pu onucanHot cmpykmype uxeapuanmxozo npocmpancmea Ses 
| omecuarowjezo cobcmeennomy snaveHuio K=O mampuyt A,, mMampuya A; 
H 


| umeem N = Sy Nip: COOCMeCHHOLX BHQA4UEHU he, CMPeMALWUXCA K HYyAO Npu 


| i=] : 
80; u3 NUXx np; COOCMBEHHOIX sSHaYeHU BolpasaromcA CMeneHHolMu ps0a- 
mu euda 


foe) 
he he (1) 
k=1 


* ConepxKanne o6evX 3aMeTOK ObIIO MOMOMKCHO Ha V BcecowsHol Konpepexiun mo 


| dyHkuvonanbHomy aHanusy B Baky B oxTsa6pe 1959 r. ‘ 
4 


npuiem hy =e (g) (= 1, 2,..., Nip:), U UM OMmEeLarom CobcmeeHHole BeKMopbt 


co 


Ue = dy v9. (2) 
k=0 
Ll 
II pu amom vo = ys Vior Vio Ej; Vig U MY CYMb omeeuarolyue Opye Opyey 
i=1 
coOcmeeHHole eexmop u 3HaueHue NeKOmMOpoeo Onepamopa C;, Oeticmeyrouyeeo 
U3 Ej) 6 Ein, & Vig ONPeOCAAIOMCA LEPeZ Vig NYMeM NPUMeHeHUA GuKcuposaH- 
Ho2o AuNetinoe~o onepamopa Bj, Oeticmsyroweeo us Ej, 6 Ejp. 
B cbopmysimposke TeopeMbI HaXO OFoBOpuTb, YTO KaxK/bI OnepaTop C3 
VMeeT OTJIMUHBIE OT HYJIA HW pasMuMble cOOcTBeHHbIe yNCIa. Martpuila onepa- 
Topa C, umeet But Cy =| (Ary;, 2)) lle, =1.-.., p» THE Ye (i =) py) 0Opas 


eo 


3yloT Oasuc B Ey, a 2; (j= 1,..., Py) OOpasy!lOT COOTBETCTBEHHbIM OasHc B 
nommpoctpacTBe Ejo, Urpalowjem akasOrMuyAyt0 Pov Wit COMpAxKeHHOM MaTpH- 
mbt Ao. AnasloruuHo, Ha OCHOBe HeKOTOporoO pekyppeHTHOrO mpouecca, 
cTpostca Co,...,C;, a Takxe Bj. 

Kosdiunventht dp, Ug (R= 1, 2,...) pagmoxenui (1), (2) monyuatorca 
HOCJIENOBATeJIbHbIM PeINe€HHeM CHCTeMbI ypaBHeHHii 


Aguc= 0; (3) 
( k 
Ly hyOey mpu k < ni, 
AoUe = bp = : (4) 
| Se AyUp—ny TPH RDS Ni, 
j=1 


NowyYeHHOH B pe3yJIbTaTe CpaBHeHHA  KOdPPHUHeEHTOB B paBeHCTBE 
(A, —A./) ve = 0 Npw mogctaHoBKe B Hero pa3moxeHHu (1), (2). IIpu stom, 
TaK KaK Mbl HaXOJMMCH Ha CIeKTpe, HCMOJb3y!OTCA YCJIOBHA paspelliMMocTH 
ypaBHenuit (4), B pe3yabTaTe uero Ha (n;-+k)-M ware uTepaluu ompeye- 
JIAIOTCA Up HW Agty. 

B mpocretiiem culyyae HamMuuA OWHOrTO suluKa PKopana pa3momKeHHA Ah, 
MU. OYAyT TaKHMM 2%Ke, Kak MpPuBeeHHbIe HMKe BM. 2. Teopema octaerca 
TaKKe CpaBeWIMBOH, eciH MaTpuija A, pa3araeTcH MO © B CXOMAMMMCA 
cTeMeHHOH pay. 

2. PaccMoTpuM Tellepb cayual quddepeHinasbHbIxX OMepaTopos, orpaHu- 
UMBIUMCb JIA MpPOCTOTbI OMepaTopaMM BTOpOoro NMopsyqKa HW UX JIMHeMHO 
sapucumocTbio oT s. Ilycth L,—aamuntuyecku (Boo6mle ropopsx, Hecamo- 
COMPA*xKeHHbIM) ONepaTOp BTOoporo nopsKa; L;—onepaTop MopsyKa He BBIIe 
Broporo; Le =L,-+eL,, NpwueM 9TH ONepaTophl felicTByioT Ha (byHKUMN u, 
onpeyevweHHble B OOsacTH D c rpaHuuel I’ wu o6pantaiomuecs B Hyb Ha I: 
ulp=0. Koshpunuents Ly, nu Ly, Henpeppipnst Bp D+T, a rpanuua TP 
riayKas. 

Ilycrb onepatop Ly mpu 9THX TpaHHYHbIx ycnoBuax umeeT } = 0 co6- 
CTBeHHBIM 3HayeHveM. Kak u3BecTHO, MOA WenouKoi YKopmana uy, Uy,..., Un—4, 
OTBeualolleH COOCTBeHHOMY 3Hay¥eHHIO Ah = 0, NOHUMarOTCA TOCceqOBaTebHbIe 
pelleHHA 3ayay 


EST ——w ] Uy Ir = 0; 
boi = wee u;|r = 0 (CSA. oie 


(5) 


Unco 3/leMeHTOB Tako WenouKu {u;} orpannueHo. 

Teopema, copMyMpoBaHHasd BbIWe Id MaTpHU, OKasbiBaeTcA cipaBes- 
JIMBOH HM B Halliem cayyae. Mb npHBememM NocTpoeHHe pa3svloxKeHuA CO6CTBEH- 
HbIX 3HAYCHHH he OMepaTopa L. M ero COOCTBeHHEIX yHKIMi ve B cayyae, 
Kora HMeeTCH JIHINb OHA Wemouka PKopjiaHa w AmHHa ee papna n. Kak 
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¥ Bplle, OyJeM HCKaTb pa3sOx%KenHA he H Ve B BHC 


CO 


he = Det, ve (x) = J oe (x) eb (6) 


k=0 


TlogcraBiaa 9TH pa3snoxKenna B ypaBHeuve ((L, + eL,) —i,/) uv, = 0, 
novlyyaeM cucTeMy ypaBHenuit 


Lg = 0) Oylp = 0; (7) 
PTOI 
| a hjOg_; mpy 0<k<n, 


th 
i=) 
S 
o> 
| 
S 
oF 
Sa 
oa 
I 
I 
= 


(8) 


wn 


hjOp_; — Ly0g_n pu kn, 


= 
cs 

I 
nant 


Gilets Ob fia Denes, 


O6osHauuM yepes Uy H Z COOCTBeHHbIe *yHKUNH aHHoro MH COMpsAxKeH- 
HOrO OlepaTopos: 


Lop = 9, Ug |r = 0; Lo = 0, 2% |r=0. (9) 


Torya, KaK H3BeCTHO, YCNOBHeM pa3peliMMocTH s3aya4uH (8) saABaneTcA 
| BHINOJIHEHHeE PaBeHCTBa 


\\ byz, dx = (be, 2) = 0. (10) 
D 


V3 (7) BHAHO, 4TO VU) =U, (HH Cu, C=const), ycnosue (10) npu 
k =n (eCIH MpOHOPMHPOBaTb COOTBETCTBEHHO Uy H YUECTb, YTO (Ug_;, Z)) = 0 
mpH n—2>j>0) npusoqut k ypaBHeHuto 


(Diu) 0: (11) 
Mbt fesaem mpeqnouo*xeHHe 


(Lig, 2) = C0. 

n 
Tem cambim u3 (11) onpegenaeTca n pasmMUHbIx 3HayeHHit Ay = VC. Bui6e-- 
peM OHO M3 HUX HM O6O3HaUMM ero yepes Ay. Mbr Torga u3 (8) mpn k= | 
Halijjem v,. Jianee, ucnomb3ya mocmefqopatembHO (10) u (8), Halizem 


da, Uo so oy dp, Up, Rp-+is a 

JloKa3aTeJIbcTBO CXOJHMOCTH, KaK HM B aJireOpanwueckoM cJlyyae, CBOHTCA 
\K TOCTpOeHHIO COOTBETCTBYIOUel MaxkopaHTbl. C COOTBETCTBYION[HMU YCJIOXK- 
HeEHHAMHM TpOXOLUWT UTepallHOHHbIli mpouecc uM B OOMLeM ciyyae, 

3. B (7), § 9 qua camMoconpaxXeHHOrO cilyyant uccienyeTcA BO3MyLeHHe 
COOCTBCHHBIX 3HAUeCHHH UH (byHKUM, KOrga BO3MYU[eHHBIM onepaTop 6ouree 
BBICOKOrO NopsyKa, yeM HeBO3sMyeHHbIi. IIpu 2TOM BOSHHKaIOT ABJICHHA 
morpanuynoro cos. B HecamMoconps%XeHHOM culyyae, Kora BOSMYILeHHbIli 
onepatop OyyeT Gosee BEICOKOrTO TopxKa, YeM HEBO3MYIILeHHbIM, pa3sJlIox*Ke- 
‘ave JIA COOcTBeHHBIX 3HayeHHH aHasorHuHO (popmyvie (6), a B pasiOxKeHHH 
Wa COOCTBEHHEIX (PYHKUMH MOABATCA JOMOMHUTEIbHbIC WIeHbI THNa Torpa- 


HMUHOTO COA, Kak B (°). 


| 


TlocrynHs10 
26 X 1959 


LIMTHPOBAHHAA JIMTEPATYPA 


1M,U. Bumux, JI. A. JIwctepuuk, JAH, 129, Ne 6) (1959) ee eced iene 
umuk, Jl. A. JIiocrepuuk, Yen. mate nayK, 12, B. 5), 3 (1957): 
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Jloknxaygm AkayeMunm HaykK CeCe 
1960. Tom 130, Ne 2 


MATEMATHKA 


M. T. KPEHH 
K TEOPHW JIAMHEMHbIX HECAMOCOMPS>KEHHbIX ONMEPATOPOB 
(ITpedcmaeaeno axademukom C. JI. Co6oaneeum 16 1X 1959) 


B jabHeliiem § O603HayaeT CemapaOeIbHOe FuIbOepTOBO MpOcTpaHcTBO; | 
RR — muHelHoe KOJIbILO BCeX JIMHeHHbIX OFpaHHYeHHbIX ONepaToOpos, eHcTByIo- | 
WMX B §; §—BYCTOPOHHHH ufeal B Jt BCeX BMOMHE HeNPepbIBHBIX OMepa- | 
TopoB; G — ABycTOpOHHHH ugean B R Bcex omepatopoB AE TaKHX, 4TO , 
Sp (A*A)¥2 < co (T. e. HMelomjH cmeq Sp A, aOcomtoTHO CXO_AIIMHCA). 

Econ A€G, To umMeeT cMpica BemuunHa det(J 4+- A), ompenenaiemaa Kak 
mpefel npH n— oo ompenenutena | 5jx + (Ag; oe), THe {pj}> — Kakolt-u60 |} 
OPTOHOPMHpoBaHHbl Oa3uc BH; STOT Mpeye Beerga CyulecTByeT H He 3aBH- | 
CHT OT BbIGopa’ Oasuca. Jlerko noKasbiBaetca, uro ecam A, BES, ABEG § 
u BAE€G, to det (J + AB) = det (J + BA). | 

Ecru A, BER, B— AEG, To eTepMuHaHT 


Dpya (4) = det (J — XB) (J — KAJ] = det [J + 4(B — A) U — A) 


MMEET CMBICJI JI BCEX KOMMJICKCHBIX A, JIA KOTOPbIX CymyecTByeT (J— A) TER. ) 
B (4) yxe oTMeuasocb, uto ecm AER, B—AES, C— BES, To Deyja(h) = § 
= Dep (h) Daya (4). | 
Onepatop ACR Ha3spipaetcA MHCCHNATHMBHHIM, CCAM B ero paszlOxKe- | 
HMM Ha SPMHTOBbI KOMNMOHeHTH) A= Ap+iAdy; MHaMaa KOMMOHeHTa Ay = } 
= (A — A’) /2i ecTb HeoTpuuatembHEI omepatop: (A,f, f) >0 (f E§). | 
Vimeet mecto culeqyioulee o606ujeHHe Teopempr M. C. JIupumua (7) u | 
M. C. Bpogcxoro (*) 0 xapakTepHcTH4ecKOM onepaTope AuccunaTHBHOrO |} 
onepatopa. ‘| 
Teopema I. Ilycmop A=G-+ iH (H = As) — Ouccunamuenoui onepamop, || 
BiG 2 BPS ede = | 
Tozda npu Im < 0 onepamop 


Wi =I +i(H Fy*(A—. (8 =F)" 
nennemca Hepacmseusarmuum, m. e. |Wof|<|f| (FES). 
TeopeMa BbITeKaeT H3 JIerKO MpoBepxemoro TOK ecTBAa 
I — WW) = (H — F)" (Ri (A + F) Ry, — 21m 2R3Ra] (H — FY”, 


re R,=(A—W)"*. Ecam jonomHutenbuo BbliosHaeTcA ycnopue HES | 
(tr. e. SpH < oo), To, nonaraa T= A—B=H — F, 6yzem umertp | 


Dgya(h) = det (I —idT (I —A)4] = det [J — aT” (I —2A)4* TJ =det Wip_ | 


Teopema 2. Ecau onepamopa A u B ydoeremeopatiom ycaosuam npe-|\ 
Ooldywuett meopemet u Sp H < co, mo |Dza(d)|<1 npu Imdk> 0. 
Eom A=G+iHER, HEG, to,nonaran Ay = G+ ify, Hy =H, + Hoy 
rue H, u H_— optToroHvaJibHble HEOTpHUaTe/IbHbIe ONepaTOPHI U3 paslOKeHUsAL | 
H=H,—H_, O6ytem umets 


Deya (4) = Deva, (4) Daya (4) = Desa, (4) / Daya, 0), 
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MpHyem No Teopeme 2 dyHkunn Deva, (A) u D d) 6 

1 AJA AYT 10 MoxymoO < | 
mpu ImA> 0. Orcioga A) OYAY : = 
 Teopema 3. Ecau A=G+iHER, HES, mo exympu eepxned (nus- 
neu) noaynacckocmu Imk>O0 (Imi <0) @ynKkyun Dead) npedcmasuma 
6 eude LaCMHO2O DeYyXx eoAOMOPGHOLX O2paHUUeHHolx Pynkyut. 

2. Kpatuoctbio x-yucula (xapakTepucTHueckoro ucla) omepatopa AES 
HaSbIBACTCH PaSMCPHOCTbh COOTBETCTBYIOWeErO KOPHeBOrO MpocTpaHcTBa oMepa- 
Topa A. Uepes ni(r; A), ns(r; A) O6o3Hauatotca cooTBeTCTBeHHO TOWHOe 
‘uncNO (T. €. C yYeTOM KpaTHOCTH) x-uNCeN onepatopa A B xKpyre |A|<r, 
‘'B uuTepsBase (0,7] uma [—vs, 0}. 
| fot 

Onepatop A€.§ HaspipaeTcd BOUBTEPPOBLIM, ecaHn y Hero OTCYTCTBYIOT 

‘xu. 
Pay yTBepx eHHi MIpHBOXMMOU HM2Ke TeopeMbl 4 JerKO BbIBOLUTCA U3 
‘Teopembl 3 MH Teopembl aBTopa (*), cormacHo KoTOpOl Wemas cbyHKuna f(A), 
TpelcTaBMMaadA BHYTPH KaxK OU W3 AByX NonynsocKkocteh ImA>0O u ImkK <0 
B BUAe YaCTHOrO ABYX OFpaHHYeHHbIX FOMOMOpPdHbIX (pyHKUMH, BCeryqa oOma- 
WaeT CBOHCTBAaMH: 


1) InjfQ)|=O(|d[) mpu kR->oo; 2) | OT a. < 00, (1) 


Te opema 4. Ecau onepamop A=G-+iH seanemca sonromeppoeoim u 
| & ©, mo yenaa pynxyus f (4) =Deya (4) exp (— ik Sp H) o62adaem ceoticmeamu 
((1) uw npedcmaeuma 6 Bude 


FO) =[Td—r/a) eM, 

i 
!20e {a;} —noAHan nocaedoeamenonocmb x-4uucen onepamopa A, [aa amott 
| nocnedosameAbHocmu cytwecmeyem obujuti npeder 
| A Ret Ora (73 Ge Sl OMFG . 
Sige 


rT>co r->0o 


inpusem |SpH|<h<Sp|H|(=SpH,+SpH_). Ecau, 6 wacmuocmu, onepa- 
nmop A Ouccunamueen, mo h=SpH. 

Bomee cma6oe yTBepxeHHe ccbopMyMpoBaHo B (°). OOuMH MeTOA, u3,10- 
)2KeEHHDIM B (°) (cM. Takxe (1)), MO3BOIAeT CeaTb Culemylollee 3aksIO4eHHe 
(M3 Teopempl 4. 

| Teopema 5. Ecau onepamop A=G-+iH €& Ouccunamueen, Sp H < co 
id 6bINOAHAeMCA xomA Obl OOHO U3 OeyXx yYcaoéeutt: 


Mee ©) 
if 


i 


1) lim ao =O 1ONeD) peli 
r—>00 r—0o 


=; 


mo cucmema KOpHe6elx 6eKmOpoe Onepamopa A noAna 6 §. 

Sra Teopema, 6ymyaH ycuieHvem Teopembl | u3 (*), MO cyulecTBy y2Ke 
iculeyeT H3 MpMBeeHHbIX B 9TOM CTATbe cooOpaxKeHHi. 

3. Eom A=G+iHeESs u HEG, TO 


Daya (h) = Daye (N Daya (4) = Daya (4) / Daya (0). (2) 


Ioacuum, uto mpl muuiem g(A) =f (A), ecau g() =f). Ms (2) caenyer, 
TO |Dazya(A)| = 1 npn ImA= 0. Orcioqa M M3 TeOPeMbl 3 6e3 Tpyla momy- 


aeTCs: bere 
Teopema 6. Ecau onepamop A=G+-iHES u HES, mo 


1—A/i, 
Dara (4) =e Ta, , 
il 


20e {hj} —noanan nocaedosamenbHocms x-4uceAa onepamopa A, 
a=SpH —Q\Im(>-). (3) 
7 J 


4. Kak u3BecTHO, sorapHdMuyeckoH AuMHOK Lz, W3MepHMoro MHO2KeCTBa 
A C(1, co) na3pipaetca uHTerpam no A or dr/r. B crate (‘) B. K. Xetiman 
yCTaHOBHJI BaxKHYIO TeOpeMy, KOTOpad, B YaCTHOCTH, COepAUT cenyroulee 
Ipeox*KeHne. 

Ilyctb u (A) — HeOTpHuaTebHaA CyneprapMoHHyecKad PYHKUNA B OTKPbI- 
TOH BepxHeli nomynockoctu uv h=inf(u(A)/ImA), Korga } mpoberaeT sTy 
nowyniockocTb. Tora Haligetca Takoe mHoxecTBO A C (1, oo) c Lg(A)< &, 
uTO TIpH p—> co, munya A, paBHomepHo no § (0 <<9< nm) OyJeT BHINOMHATECA 
mpelesbHoe cooTHouenne lim (u (pe) / p) = hsin 8. 


STO mpesoxKeHve B COueTaHHH c TeopemMamMH 3 u 6, a TakxKe (opmMyson | 


Vencena: 
e e 21 


r 2r 
0 0 0 


N (9; @)—N ; A) =\ "EO ar — (9 ir = se | In| Dora (pe!) | a} 


MIPHBOWHT K CJIeAYIOUeEMy BbIBOLY: ’ 


Teopema 7. Ecouu A=G+iHES, HES, mo npu p—-oo, munya 
nodxodawee muoocecmeo A c Lg(A)< oo, 6ydem ebINOAKAMeCA aCuUMNmoMU- | 


4eCKOe COOMHOWEHUE: 


N (p; G) —N (o; A) =e + 0(p), (4) | 


20e KoncmaKma c>2|\a|/ (eeawuuna a onpedenena @ (3)). Ecau onepamop | 


A OuccunamueexH, mo c = 2a/nt. 


Orciona HW 43 OfHOM Teopempt M. C. JIupumua (?) (cM. Takxxe (8)) BbiTe- [ 


KaeT 


Teopema 8. Jan moeo umo6er cucmema Kopneselx eekmopoe enoaHe | 
HenpepoleHo2o OuccunamueHoeo onepamopa A=G-+iH c H€©& 6olaa noana, * 
. ‘ q 

HeoOxodumo u Oocmamouno, umobot N (p;G)— N (p; A) =0(p), Koeda p—>o, § 


MunyA nodxodsiyee mHoxcecmeo A c Lg(A) < o. 
CneayeT yKa3aTb, 4TO B CBOelH HefaBHelt cTaTbe (°) B. HW. Jlepun passa 


MeTOJIbI, MOSBOJIMBUIHE CMY NOKaA3aTb (6e3 UCMOJIb3OBaHHA OeCKOHEYHbIX ONpe- ¥ 


jesuTevei), uTO B Cmyyae puccunaTuBHoro onepatopa A=G+iH€ES c’ 


Sp H < co BBINOJHAeTCA acHMMTOTHYeCKOe HepaBeHcTBo N (0; G) — N (p, A) 
<oSp H + 0(p), korgqa p— oo, MHHYH HeKOTOpoe MHOxeCTBO Ac Lg(A) < oo. 


CoBMecTHoe O6cy2xKeHHe Coo6pakenuli cTaTby (°) NoKa3aJi0, YTO K HAM HEMHOFO | 
HY2KHO JOOaBHTb, UTOObI WIA YKa38aHHOTO CuIyYad NOMyYMTb COOTHOMeHHe (4) } 
C HeKOTOpbIM C< 2a/nx (qa 3TOFO CyYad B TeopeMe 7 yTBepxaeTCA, TO | 
c = 2a/z7). Hocne storo aBprop nepecMoTpesa MeTOALI cBoel cTaTbu (*) u 0O6- }) 
Hapy2KWJ, YTO, HeCKOJIbKO MX ONOMHHB, MO%KHO MpHHTH K pesysmbTaTaM | 


HaCTOALMLeH CTaTbH. 


Ojecckuli, HH2KeHepHO-CTPOHTebHbIIi Tlocrynuao 
HHCTUTYT 161X1959 


IMTHPOBAHHAA JIMTEPATYPA 
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Hornage Arkagemun nayx CCCP 
1960. Tom 130, Nb 2 


MATEMATHKA 


H. H. MEHMAH 


K TEOPHH MOJIMHOMOB, HAMMEHEE YKJIOHAIOLIMXCA 
OT HYJISA 


(ITpedcmasaeno axademukom JI. C. Tonmpseuneim 28 V 1959) 


| 1°. B wacrosmel pa6oTe onucnipaeTca HeKOTOpad OOmlad KOHNCTpyKUMA, 
|MO3BOJIAIOMLaA HAXOJMTb BH), PelIeCHHA BCeX SKCTPEMAJIbHbIX 3aay, UMeIO- 
JUJHX €HHCTBEHHOE pellieHHe C OlpeeseHHbIM YHCJIOM TOY€K MaKCHMaJIbHOTO 


JOHAIOULEMCA MOJMHOMe C HECKOJIBKHMH 3a],aHHbIMH CTapwIMMu koadpuyMen- 
faMH HWIH O TMOJMHOMe, HAaMMeHee YKJIOHAIOUIEMCA OT HYJIA Ha HECKOJIbKHX 
gajaHHbIX MHTepBaax. Mbl orpaHHuHBaemcaA OMMCaHHeM KOHCTPpyKWMH Waa 
MOJIMHOMOB, HO C COOTBETCTBYIOU[MMH H3MeHCHHAMH KOHCTPyKIUMA MepenocuTcs 
Ha ieble PYHKUMM UM Apyrve Ksaccbl PyHKWHH, YTO MOsBONIAeT PelllaTb B STHX 
iKnaccaX YHKUMM pA SKCTpeMaJIbHEIX 3asau. 

2°, Ilyctb Qn (z) = Un (x, y) + iVn (x, y) — MpOMSBO/IDHBIN BeLeCTBeEHHBIM 
IMOMHOM Bua 27+ cyz"-1+ ... uw A>O0. Uepes uw (Qn; A) O603HauHM MHO- 
WKECTBO TOYeK, B KOTOpHIX V, (x, y) =O u |Qn(z)| <A. Muoxectso p (Qn; A) 
43AMKHYTO, OFpaHHyeHO, CHMMeTPHYHO OTHOCHTeJIbHO BeleCTBEHHOW OCH. 
Jjononuenve K (Qn; A) CBASHO, T. e. ABAAeTCH OOMACTbIO, OTy OGMacTb 


6o3Hauum uepes G(Q,; A). Kagan u3 pBeTBe PyHKUMH (A? — Qn (2))” 
omHosHauHa B © BplGepem BeTBb, 3HaveHHe KOTOPOM cTpemutcaA K iQ, (Z) 


Ip z—> oo, H OMpexenuM MyHKIMIO © (z; Qu; A)=A7(Q, (2z)—1 V AG). 


iMyHkuuA w (z) JonycTuma B @ (cM. (1)) 4O(z)=A * (Q, (z) + iy A = Q2)). 
aK KaK @(z)@(z) = 1, TO w(Z) H @ (z) He HMeIoT KOHEYHIX Hye. DyYHKUNA 
K (z) = @(z)/@(z) uMeeT B TOUKeE Z= oOo HYJb Mopagka 2n, MosTOMy MHO- 
bkecTBo M (cm. (+)) mycto u w(z)€HB(S). Baegem ynKkunio ¢(z)= 
i= —i214InC(z) =ilnw(z). PyHKkuua (Zz) BelllecTBeHHa Ha w% HM CTporo 
IBOSpacTaeT BAOMb KAKO KomMMOHeHTH ». BToukax @ Imo(z) > 0. Uagexc 


iS) = 0 (cm. (1)) W KaxkK/bIH KOpeHb KpaTHocTH k ypaBHeHuA Woe — Qi, (z).=0 
uMeeT B @ yrsosylo oKpecTHocTb pacTsopa k 4x (cm. Teopemy 3 us (')); 
4B YaCTHOCTH, BC€ TpaHHYHble TOUKH MHOKECTBA J ABJIAIOTCA KOPHAMM Kpat- 
HOocTH +/,. He MoxKeT CYINeCTBOBaTb 34MKHYTHIM KOHTYP, BJOsb KOTOporO 
Aargw(z)=-0. Orctoqa cuemyeT, YTO KOMMOHEHTA MHOXKECTBA [4 MOKET 
cOfepxaTb He Ooslee OLHOrO BellecTBeHHOrO oTpesKa. Ilycrb y uMeeT p Ta- 
WKMX KOMMOHEHT MepBoro pola fy,..., (4p. Kpome Toro % MOxKeT comepxKaTb 
421 KOMMOHEHT 1, Y1, ---» Yc, {2 BTOpOro posa, He cOMepRalllMX BelleCTBCHHbIX 
loTpeskos. Byyem paccMaTpuBaTb JIMIUb NOMHOMbI Q, (Z) OOulero NoMO*KeHHA, 
Ww. €. Takwe, uTO B MpocTpaHcTBe KOS@PHIUMEHTOB COOTBETCTBYIOWIMe TOUKH 
IHe jle>KaT Ha HEKOTOPOM KOHeYHOM UNCIe amreOpanvyeCKAUX MOBEPXHO- 
Te. HckouutebHble NOBeEpXHOCTH OMpeedAIoTCA M3 XOMa PaccyKACHHA. 
Kaxkad KOMNOHeHTa pj; MepBoro pOfa COCTOHT H3 BelleCTBeHHOH Oa3bl 4H, 


v rw) 
BO3MOX%KHO, HEKOTOpOrO UMCJIa aHaJIMTHYeCKUX YT 6 +6, OpTOrOHaJIbHBIX 
] 2 2 
Base. Ha 8 ennucTBeHHbIM HyJieM ypaBHeHuA VA — Qn(z)=0 cayxKut 


3aKa3 2427 all 


KoHel, yr o”. B pemectBenHoli TouKe 8, ty Qn (x) = 0. Iycte 7 — oomeel 
yucio Takux pyr 8 +6". Kaxkyaad KOMINOHeHTa 7 ABJAeTCH TlaqKOl UpocTon | 


qyroli u a ee (z) oOpamjaetcA B HYJIb JMB B ee KonWax. V3 nog 
e 


cueTa UNCJa HyJeH V & — Q(z) BuOub pw CuleqyeT COOTHOIMeHHe p+q-+ aja 


Uvcn0 BeleCTBeHHDIX HyJieH MpousBoqHoH Q,(z) paBHO gq + (p —1+ 2m), 
g 9TUX Hywel nexaT Ha wu. Uncao KommmeKcHblx Hyseli Q, (z) paBHo n — | — 

(g+p—1+2m)=2(i—m). Nycth G&, (Qn; A) —mepeceyenne o6sacTH 
@(Q,; A) ¢ nomynnockoctio Imz>0. Ppanuna ©, cocrour uz p Bellect- 
BeHHbIX 643 KOMIOHeHT mepBoro poga, p+ 1 WONOHHTeDHBIX K HUM UWHTep- § 
BaJIOB BCWeECTBCHHOH OCH, g Ayr 6” HM KOMMOHECHT Mare Te Uepes Kak Jp 
KOMMVICKCHHI HYyJb 2, (Imz, > 0) mponsBoqHOH Q, (Z) MpoxoL@AT Be OpToro- 
HaJIbHble KpuBble arg (z) = argw(z,). Husa nommnoma Q, (Z) o6mlero nNomo0xKe- 
HUA MOXK€M CUHTATb, UTO 3TH KPuBbIe He MpOXOAAT uepes Apyrve HyAM 
Q,(z). Brom ognoii u3 3THX KpuBbIX | @(z)| cTporo yOnIBaeT 0 O6e CTOPOHEL 
OT TOUKM 2, a BAONb Apyrou KpHBol |w(z)| crporo Bospactaet. Ileppaa u3_ 
9TUX KPHMBbIX COCAHHACT Be pa3HblIe KOMMOHEHTHI % (TOJbKO OJHa H3 HUX § 
MOXeT ObITb KOMUOHeEHTOH epBoro poya). Ilyctb &, — BemlecTBeHHbIN HYJIb § 


Q,(z), &y@e-w |Qn(x)| umeer B TouKe& MuHuMyM (x BelecTBeHHO). Bou 
KpuBo argw(z) = argm(—&) |m(z)| crporo y6biBaeT, HOosTOMy 3Ta KpyHBad | 
KOHYaeTCA B OJHOM H3 KOHI[OB KOMIMOHEHTE! Y. ! 

Urax, B &, cyuectayiot: |) /—m kpupbix, Kawkad U3 KOTOPbIX CoeqH- 
HaAeT JH6O 2Be pa3HbIX KOMMOHeHTHI BTOPOrO pola, WH60 KOMMOHEHTY TepBoro | 
pola C KOMMOHEHTOM BTOPOrO pOsla; BAOb KAXK TON U3 STUX KPUBbIX arg w (Zz) = | 
= const=-0 (modz); 2) m KpuBbIX, KaxKjlad U3 KOTOPbIX COe@MMHAET BellectT- 4 
BCHHY!O OCb C KOMMOHEHTOM BTOpOrO pofa; BAOMb STHX KPHBbIX arg @ (z) =O | 
(mod x). Paspesbl, NpOBeqeHHble BUOb BCeX STHX KPUBbIX, He pasOuBatoT G, i 
Ha HeCBA3HbIe YaCTH, TaK KaK B 9TOM Cuyyae CYyMeCTBOBaa Obl 3aMKHYTAG i 
KpvBaA, BLOMb KOTOpOK A argw(z) <0. OgnocBa3Hy10 O6acTb, NOJyYeHHy1O 
u3 ©, npH NOMOLIM 92THX pa3spe30B, Ha30BeM yHfaMeHTabHOl O6MacTbIO 
F (Qn; A), ee rpaHHuy o603HauHM 4epes F. | 

3°, DOynKkuua f= ¢(z) KONpopMHO oTOOpaxaeT o6macTb F(Q,; A) Had 
o6nactb T (Qn; A); 9(zZ) HopmMupyem ycnosuem Reg(— co) =—nz. O6xopz | 
Bloib F HauHHad Cc %=-—oco ompeyenseT HYyMepallHio BCeX 9/1IeMeHTOB 
rpanuupl F. DyHKuvio o(Z) MOXHO MpefcTaBuTb B Buse 


z 


Ose) az 
9 (z) = ae \ V A? — 02 (2) Q2 eS 


(now Ei) en) 2eP (1) | 


© 2 2 r : 
rye 2, —v-li Hy cbyHKunn VA —Qn(Z) Boom F wu nyt untTerpupoBaHua | 
JeKUT BF, 
OOosHauHM BellecTBeHHbiIe Hy Q,(z), JeKallve B OCHOBAHUM YT | 
q a | 
Dat scexsvey a F UCDCS Kinatan s5 Xo 2 BeulecTReHHble HY, JeKallHe Ha ONOMHH- 
TEVIBHBIX MPOMEKYTKAX, 6158.55, 0). 4 Te ==, ep HOMeD JONOJHUTeIb- 
0 <k ‘ 
HOrO WpoMexyTka. Toukw 41 H &, k>1, ABMAIOTCH TOUKaMH MHHMMYyMa 
fe , 
mua | Qn (x)| u yepes Hux Npoxog_AT paspesnl C7, R=0,1,...,p. Hyau Qn (2) 
B BepXHeH Mo/ynockocTH O6o3Ha4HM Yepes G,...,Cym H MpOxomamne yepes 


HUX paspesbl _yepes B;. Ilyctp €—Texymasa touxa F u N (C) — uncao nysent 
(byHKLHH V A — Qn (z) Ha ayre F (—oo,€}; Torna arg (¢) — arg w (—oo)= 
= —(N—1-+ 9) x, roe OS 01, NST. CoorpeTcTBylouive TOUKH AByX, 
OeperoB paspesa OyeM OOo3HayaTb yepes C_ u C,; KaxK Abii HYJIb TlOJIHMHOMAa 
Qn(zZ), WexKallu Ha paspese &” uuu %, CUMTaeTCA [BaxK Ib. : | 
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_ PacemorpuM oOpasbi anemeHtos F mpu oro6paxexuu t = gy (2). ; 

1) Kaxkyaa Komnonenta ¥ oToOpaxkaetca Ha OAH HAM HecKOMbKO oTpe3- 
OB BeUIeCTBEHHOH OCH OOMeH AIMHbI 2x. Touxu @(C_) u 9(6,) pacnonoxenst 
MMMETPHUHO OTHOCHTeIbHO TouKH (N (C_)-+j—n)r, rae j—uncno Komno- 
eHT BTOporo poga Ha wyre F(C_,C,). 

2) Munyc-Oeper paspesa B; nepexoguT B 06a Gepera cnegyiomero pa3pe3a 

maockoctu t: 0<Imt<In|o(C,)|, Ref =([N(G_)+9;—1—n]n, rae 
<9;< 1; o6pas nmoc-Gepera paspesa B; napanmembHO CABHHYT Ha 2m,;r, 
Ne m;—¥YCNO KOMMOHEHT BTOporo pola Ha yTH, CoequHAIONeM O6a Gepera 
aspesa. 

3) Munyc-Oeper zyru 6” oro6paxkaeTca Ha OJMH WAM HeCKOMDKO Bellect- 
eHHBIX HHTepBaOB Obie YIMHBI tt, 0 << t’ <1, OTMeMeHHEIX Apyr oT Apyra 
HTepBaiaMH JWIMHbI, KpaTHoll 2x. O6pa3ni Touek Cu C, nyru 6 pacnoszo- 
<eHbI CHMMETPHUHO OTHOCHTeNbHO TouKH [N (C_)+j—n]nx, rae j —4nca0 


JOMINOHeHT yY Ha yyacTKe nyTH Felco): 

4) Munyc-6eper paspesa Cy, k> 1, TlepexOMMT B yuacTOK muioc-Oepera 
pspesa Ret =[N GE eat ee hae ln | (&,)|>>Imt>0; pHa scero 
aspesa paBHa In| w (E¢—1) |; uph k=O uugexcet 2i wu 2i—1 nyxuo yBenu- 
1tb Ha 1. [log Touxoli & monnmaetca x = — oo. TImoc-6eper pa3pesa C*, 
> 1, oro6paxkaetcaA Ha yuacTOK MuHyc-Gepera paspe3a Ret =[N (ane ee 
bl—njr, 0O<Imt<In|o (,) |; WJIMHa BCerO paspe3a paBHa In| @ (G44) | 
bu k = 0 ungexcnt 2i u 2i+ 1 HyxHO yBenuunTb Ha 1. Ec &; — nan6omp- 


juli ReWecTBeHHLI HyIb Q, (z), TO nog TouKol 1; Hy2KHO MOHMMaTb 
= CoO, . 

is T (Qn; A) TpeacTaBaseT co6ol OeckoHeyHytO NoOynomocy OCHOBaHveM 
PTOPOH CJLYXKUT BELIECTBEHHEIM OTPe3s0K [— nz, 0]. Cnepa u cnpaBa T orpaHu- 
}Ha nowynpampimu Ret = —nz, Ret = 0, Im¢t>0. BT umeetca / —m nap 
A3pe30B, MapasmienbHbIX MHMMOM ocH, AuHHB In|w(C,)|, i=1,...,l—m, 
(C OcHOBaHuaMH B TOUKax Ret = —argw(l,_)|, Reé ay argw (C4) u 
t- 1+ m paspesos Amb In| (co) | mph k=0 uw In|@(E444)| npu k> 1. 
PHOBaHMA 9THX pa3pe30B JI@xKaT B TOUKaX — argo (Ey) = [N (8) —1—n]rn 
|— arg w (E44) =([N (6541) —1—n] x. na T, paccmatpnpaemoii kak o6pa3 
| Kpome yKa3aHupix /—m HenpepbiBHbiIx napametpop 9; u l—m-+p— 
/1-+-m wenpeppisnprx napametpos In|o(C)|, In|w(éx)| u In| w (E44) |, 
> 1, u wenounceHHbIx Mapametpos N (G% +), N (c%,), N (G41) HMeroT cymect- 
|HHOe 3HaveHHe culenyroulue BesHUHHEI: 1) DvIMHbI OO6pa3s0B paspe3soB Ce 
isubie In|w (6%4,)| a In| (&,) |, k >> 1; 2) napamerpni t’, v= 1,..., g. OOuee 
CIO HenpepbiIBHbIX MapametpoB TJ paBHo (/ —m)-+ (1+p—1-+q)=n—Il. 
Uvcio pa3ivuHbix KOMOVHALHH WeJIOUMCJICHHbIX NapaMeTpoB, oMmpeyesato- 
HX THI nomynonoch T, paBHo 


y OOS Gems itueweee gO pO 90 = een 


|p, ¢, t, m q m 
Ramm BG) HCG) att 


iz pails Ua Sania eho * (3) 


K Beerga, p-+g+2l=n. IIpx /—i<v cymmuposanue B cKo6Ke o6pni- 
trea Ha (/—i)-m unene. IIpu i=/ Bca ckoOka 3aMeHAeTCA CAMHUUeH. 


Ro,o,v = I Rio =) Rie 1. (4) 
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MoxkHo noKa3aTb, TO Kaxkyoli momynomoce T c HeKOTOpbIM HaOOpoM | 
HEMpepbIBHbIX HM We/OUMCICHHbIX TapaMeTPOB COOTBETCTBYeT THOIMHOM Q, (2), | 
KoHcTaHTa A Hv OOsacTb F (Qn; A). | 

Teopema. Jleym noaunomam Qn (z), Qn(z) u eeauuunam Ay, Az moeda 
iL MOAbKO moeda coomeemcmeyem noaynoncca T Cc OOHUMU U mMemu oe Napa-| 
MCMPaMU, KO2OA IMU NOAUHOMOL U BEAUYUHOL C6AZQHOL COOMHOWEHUAMU ) 


Q(z) =a "Qh (az +0), Ar=a"Ay, a>. (5) 


JlokasateabeTBo, Pynkuua g-1[92(z)] KomhopMHo oToOpaxaeT 


cbyHqamentambyyto o6acts F (Q3; A.) Ha PyHJaMeHTaJIbHyt0 O61aCcTb F (Qh; Aj).| 
pu stom touxn C_ u CL rpannust F (Q?; A) nepexogat B Touxu CL u Ch) 


rpanuubt F (Qh; Ay) u Bce paspesst B F (Qh; A,) u F (Q?; A2) MoxHO cKseHTb, | 
T. €. 9 1[(z)] KOH(pOpMHO oTOOpaxkaeT BepXHIOIO MOJYNOCKOCTb Ha CaMoe} 
ceOA HU, CeMOBaTeNbHO, 9; [9(z)] =az+b uan 92 (z) =, (az +b). 


VucTuTyT TeopeTH4ecKoH H 9KCIepHMeHTaIbHOK (bu3sHKu Iloctynuo 
Axkajemuu HayK CCCP 27 V 1959 
WHTHPOBAHHAS JIMTEPATYPA 


1H. H.Me#mau, JIAH, 124, Ne 6 (1959). 2H. H. Meiiman, JAH, 125,| 
No 5 (1959)*. N 


*“Ilompabka kK pa6ore (?). Teopema 4 u oueHka cHusy B HepapencTBe (2) XK! 
Ka3aHbl JIMIb B MIpeMOOKeHHU, YTO HYJIb He ABJIMCTCA ACHMNTOTHYeCKUM 3HAaeHHeM B 4 
bynkuun u [z(¢)]— f(€):v[z(C)]. B mpormpyom cayyae B Teopeme 4 cnoBo «paBHO» Hy#) 
HO 3aMCHHTb Ha «He Combe». Ecnu f (C) — nenaa bynKuna, To uncu0 HeTPMBHaJIbHbIX Hy 
neh u(C)—f (€) B maockocra € paBHo umm He Oonpme o9 + 5_+ 3,. B camyua 
0 <u (x;):F(%;) <1 2n, = 1 B HepaBencrse (2). B npumepe a° HYXHO Y]BOMTb 4H —p| 
0 <cos sc: f(0) < 1 cnaraemoe 2 B cootuomenun (3) 3aMeHuTb Ha 1. 
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Jlokaxann Akanemuu HayK CCCP 
1960. Tom 130, Ni 2 


MATEMATHKA 
M. A. HAMMAPK 


O PA3JIOKEHHHW HA HENPHBOAMMbIE NPEACTABJIEHUA 
| TEHSOPHOLPO MIPOM3BEXEHHA ABYX NMNPEACTABJIEHHA 
| JONOJIHHTEJIBHOM CEPHH COBCTBEHHOM FPYNMbI JIOPEHLWA 


(ITpedcmasazeno akademuxom A. H. Koamoeopoeoim 17 1X 1959) 


B npesbiqymux cTaTbax (4-6) aBTopom Gblla pellieHa 3agaua pa30%KeHHA 
a HeIIpHBOMMMble TpeWCTaBIeHHA TeHSOPHOTO MpOv3BeeHHA [BYX HeNpUBO- 
MMbIX YHMTAPHbIX pesCTaBeHuu coOcTBeHHOH rpynubi JlopeHia B Tex ABYyX 
myuaax, Korga 06a NepeMHOKaeMbIX NpeACTaBJIeHHA MpHHaexaT OCHOBHOM 
PHM WIM O2HO M3 STHX NpelcTaBnenui MpHHayiexUT OCHOBHOM cepun, 
BTOpoe — JONOMHUTeIbHOK cepHH. 
| JlanHasa cTaTbaA MocBAeHa TOMY OCTaBIeMycsa elle clyyato, Korfa o6a 
HCPEMHOKAEMBIX IIPeCMCTAaBMeHHA MpvHaaexkaT ONOHNTeMDHOM cepun. 
IIMeHHO, Mbl BbIACHACM 37eCb, Ha KaKHe HeMpHBOAHMbIe MpescTaBseHua pas- 
TaeTcA TeH30pHOe mponsBezeHve O,, x D,, AByX Mpegctapnenui D,,, Dy, 
TIOJIHMTeIbHOH cepuu. Bciony B aHHOW cTaTbe MCHOMb3yloTcA O603Haye- 
MA M pesybTaTb! cTatel (+, 5}. 

IIpenctapnenue D,, x D,, peamm3yetca B mpocTpanctBe ,, X $y,— 3a- 
IbIKAHHH I10 CKaJIApHOMY TIpOH3Be,eHHIO 


| (fi, f2) = \ ka a sie |Z. — Z eels T1 (21) 22) fe (21, 22) dz, dzy dz, dzy 
| 
ocTpancTBa $y, X §,, BCeX H3MepHMbIX (pyHKUMH f (21, 22), A KOTOPbIX 


\ eet ek 25 ek) WI: 29) | dz, dz, dy dzz < 00; 


epatoppl T, mpenctapnenua ©,, x O,, Ha FE Hy, X Hy, 3aqalotea PopMy rok 


Buaeiieee Zs + 1 \ (1) 


Se iomolll ten eaiaels 
| PZa+ 6 Bzy-+ 8” Bze + 3) 


T gf (21, 22) = | B21 + 6 


a 


- if RQ 
Oo = | )) 
( mpH S \y W/) 


| qaslee npogom*aloTCA 0 HeMpepbIBHOCTH Ha Bce Hy, X Hy. IIpocrpauctsa §$,, 
I), X Hv, MOKHO TakxKe ONMCaTb CJleqyioulMM OOpasom. 

| Tlyctp K (Z) — cosoxynHoctb Bcex OeckoHeuHO AupepeHIMpyemblx (pHHUT- 
Kix byHKunH or z (T. e. or x= Rez, y=Im z). Ouesnano, K (Z) m0THO 


§,, a 3Hauut, u B §,. IIpeodpasoBanue @Dypbe 


F(a) = \e@en ae 


21% 
ey 


tb w3ometpHueckoe oropaxenue F :—>¢ MHorxecTBa K (Z) C Hy Ha TM10T- 


be NOAMHOKecTRO rubOepToORa MpocTpancTBa Hy BCeX M3MeCPHMbIX (pyHK- 
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iui ‘9 (w), JI KOTOPbIX Vor | © (w) ?dw < oc, CO CKaJISpHbIM NpOMspeye- 


HHeM 
(1, 2) = a(y) \ | w 


i 


\ I— | 
re a(v) = 2x. (+) He ol (cm. (), um. 2 u 3, § 12). Creqosa-} 
TenbHo, F Mpo_omKaeTcsd eCHHCTBCHHbIM OOpas0M JO H3OMeTpHuecKOrO OTO-| 


6paxkeHua, OOO3HauHM ero cHOBa F, BCero IIpocTpaHcTBa §, Ha §,. Ilostomy | 
Kaxkbiit siement f ©, MOxHO peasIM30BaTb Kak OO6OOweHHYyIO CPyHKUMIO Ha} 


| 
UMAMM, TIpHHasyiexkaulMMH $y. 


AnaiorHuHo cTpoutca u380MeTpHyecKkoe oTOOpaxenue F mnpocrpaHcTBa} 
$v. X Hy, Ha MpoctpaHctBo Hy, X Hy», BCeEX H3MePHMBIX yHKUMH 9 (W,, We),} 
AIA KOTOPbIX Va: [| we| "p(w, We) |? dw, dw, << co CO CKaAPHBIM Mpous-| 


Be eHHeM 
(1, $2) = (v4) a (v2) \ | Wy lai We [PY 91 (Wy, We) 2 (W1, We) dw, dW, . 


Oto6paxenvne F ectb mpofomKeHve MO HelpepbiIBHOCTH MpeoOpa3s0BaHHA 
@Myppe PyHKuUHH (2, 2.)€K (Z x Z), rye K(Z x Z)—cCOBOKyNHOCTb BCEeX| 
(PHHHTHDIX OecKOHeYHO AMdepeHUMpyeMbIX CPYHKUMM OT 2, Zo. iq 

IIpoctpanctso §,, X §,, COCTOHT H3 TeX HM TOJbKO TeX OOOOMLCHHBIX PyHK-| 
un Han K(Z X Z), NpecOpasopanua WPypbe KOTOPbIX ABIAIOTCA OObINHBIMH) 
(PYHKUNAMH, TIpHHaqwexawmumMu §,, X H,,. 

Teopema. Ecau y+%,<2, mo x D,, yxumapxo aKeueancHmuHel 
Gino, X Smo, pu wemHom m,+ mz (6 “acmMHOCMU YHUMAPHO aKEUEaAeHMHG) 
Goo X Soo) U nomomy ecb KOMMUNYAAoHAA cymMMa NpedcmaésAlenUll Gmo C 4emM-| 
HOlM 1M; ECAU IE Vy + ve > 2, mo Dy, X D,, ynumapxHo sKeueanenmuHo npAMOw 
cymme npedcmasrenuli Dy tv. U Gms, X Gmc, NPU demHom m, + mM, U nomomy 
ecmb npAman CYyMMa npedcmaébrcHuA Dy,4y,-9 WU KONMUNYAAGHOLL CYMMbL Nped= 
cMaABEHULL Sms C 4EMHbIM M. 

HametuM joKa3aTembcTBo 39TOH TeopembI. PaccmoTpHM CHauaa cayualt 
¥y = vo. [lomo2xKUM V = vy = Vo 3ajanuM onepatop A u3 $y X Hy B L?(Z x Z) 
c oO6sacTbIo onpezeneHuan D = {f:f EH, X S,, (24 — 25] FEL? (Ze 72) ae 
naraa-aia f@D Af =f’, rae f 1, 22) =12,— 22 f (2, 25); D TaoTHOmE 
Sv X $,, H60 DK (Z x Z). Jlerko npospeputs, uro D unBapHanTHo OTHO- 
CHTeIbHO onepaTopow T, mpexctapnenua D, x D, uw uro yuna FED 


AT yf = TAL. (2) 


me g—-Tg—npepctapnenue So) X So,. MomxHO WOKasaTb, 4TO: 

* * * N 

1) A onpegenteH Ha nmaotHom B L?(Z) muHoxectse D (umenno, D co- 

RepxXUT COBOKyMHOCTb Ky Bcex cbyHKuMl o€K (Z x Z), HOcHTeb KOTOpbIX He 
COMepxKUT WHaroHasM 2; = Z,), H NoTOMy A jomycKaeT 3aMmbikaHue. 


( 
* x 
2) OptoroHanpHoe yonoHenue R+ o6nacTu usmMeHeHua R onepatTopa A 


COCTOHT H3 TeX M TOJIbKO TeX OOOOMeHHDIX (byHkuni f EH, X H,, KOTOpHIE 
oOpaljaiotca B Hyb Ha K,, caeqoBaTesbHO, KOTOppIe cocpeoOTOueHbI Ha 
AHaroHaiu 2; = 2, MH MoTOMy uMeloT BH f (2, Ze) = >) Phi (22) Dr & (2, — 2s) 
kj 
(k 
roe D‘'” o6o3HauaroT MpousBoqHble k-ro nopsgka mo x = Reg, y= Ime 


(cm. (*), ra. Il, §§ 4 m 5). Orcioga u3 ycnosua f EH, x $, (caenoBaTembHO, 
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eo) 


Fe § x §,) BbITeKaeT. YTO Mp vs R'+ = (0), M MOTOMY R’ naoTHo B 
SX S, a upuv>1 R+ cocront u3* 


f (21, 22) = 8 (2, — 2s) b (22), (22) € Hov—. (3) 


Ms (3) enegyet, yro mpw v> 1: a) R* wupapuaHTHO oTnocuTenbuO onepa- 
TOPpOB mpeyctapnenua OD, x D,; 6) coorsetcTBHe /—%, ycTaHaBauBaemoe 


opmy.1o (3), onpeyxenseT u30merpuyeckoe oToGpaxenue R+ wa Hove, IPH 
Kotopow cyxenue D, x 9, na R+ nepexomut B Do». M3 sTHx mepeuncsieH- 
HbIX CBOHCTB OnepaTopa A uM OC6oOmeHHO aemmer Iypa (em. (2), Teopema 1, 
m. 2, § 21) 3aksiouaeM 0 cnpaBeAMBOCTH yTBepKeHHUA TeOpeMbl MPH vy = Vo. 

Ilycrb Tenepb v4. v2 WH NYCTb AIA OnpesenenHocTH v, < ve; MomOKUM 
v= %e—yv,. Sazanum onepatop A u3 $y, X Hv, B L®(Z) x Hy ¢ o6nacTsI0 
jonpenenenua D = {f; FE Hy, X Hy,3 |21—z22{* FEL? (Z) x §}, monaraa ana 
ay Alpe rae f (21525) ap =e fei, 23) oCaosaltD HHBapuvaHTHO 
\OTHOCHTeJIbHO onepatopos 7, M CHOBa BHINOmMHAeTCA (2), rme Tenepb g—> pe 
mpeyctapnenve G,) x D,. Onepatop A onpexesen Ha mWIOTHOM MHOxecTBe D” 
HM Ww OpTorovabHOro yoromenun R'+ o6nactu usmMenenua R” onepatopa A 
a@MeeM: 

1’) ive = (0), mw noTomy R w0THO B Dv, X Hv, MPH vy + ve< 2; 

2’) R+ cocrouT uz Bcex byHKuuii 


/ (Cae 22) = 6 (21 er 5 22) d (22), w) (22) € Dvtv—2 (4) 


VN Vy + vg > 2. . 
B cayuae 2’): a’) R~ wHBapwaHTHO OTHOCHTeIbHO OnepaTOpoB MpeyctaB- 
WieHua D,, X D,,; 6’) coorBercTBue f—¢, ycTaHaBJIMBaemMoe dopmyon (4), 
CTb H3OMeTpHuecKoe OTOOpaxeHue R+ Ha §,,1v,-2, MPH KOTOpOM cy2KeHHe 
D, x D,, ua R+ nepexogut B D,,4,,-2. Tlostomy, npumenas o6o6mennyro 
emmy LUlypa, 3aksmouaem, 4TO TpH v4-+%,<2 mupeyctaBnepue Dy, x Dy, 
HUTapHO 3KBMBaJIeHTHO MpecTaBleHHlo Gy, x D,, a MPH vy + ve > 2 — mpa- 
of cymMMe mpefcTapleHuit Gy) X Dy WH D,4,,-2. 

| Ho, c Apyrof ctopount, B CHy OCHOBHOrO pesyubTaTa B (°), MpeycTaB- 
menue ©,, X Dy YHHTapHO SKBUBAJICHTHO MpeCTaBJeHHIO Gyo X Goo. Orcioga 
blleqyeT yTBepxK]eHMe TeEOPeMbl Mp v, =F Vo. 

| Sameuaunue 1. Ilycth y =v. =v. 

O6osHayum uepes 4, rumbOepTOBO MpOcTpaHcTBO BCeX H3MePHMbIX @yHK- 


lai f (21, Zo), WA KOTOPbIX lz — zo)" |f (21, 22)|?dz1dz2< 00 co cKanApHBIM 


lipouspezenuem (fy, [2)1= Viz — zl fi (21, 22) fa (Zi, Z2) dz, dzg. Onpenenum 


4H, wpeyctapnenue C, To xe dopmysohH (1); merkKo MpoBepuTb, uTo &,— 
HUTapHoe mpexcTaBseHHe rpymMbl 

| Coorserctane f (21, 22) >| 21— Za! f (21) 22) — H30MeTpHuecKoe oToOpaxe- 
time Hf, ua L?(Z), nepepogamee C, B Goo X Goo; NOSTOMY U3 ROKASAHHOH 
reopeMbI 3aksIo¥aeM, 4TO MpH v<1 mpegcraBseHue DO, x ®, yHUTapHO 9KBH- 
ipaneHTHO G,, a mpH v>1 mpegcrasienue 9, X ©, yHUTapHO SKBUBaseHTHO 
Iipamol cyMMe npemctapnenui ©, u Do». 

| Tlycrb Tenepb y= v, HM YCTb AA ONpeseseHHOCTH ¥; < vp. O6o03HayuM 


kepes J,,», COBOKYMHOCTb BCeX H3MepHMBIX (pyHKUMH i (21, Z2), MIA KOTOpPHIX 


| 


} 


Dae a ee | Z1 — 22 lt Za "| f (21, 2) [| F 22) | dz, dz dzz < © 


* (3) osnauaet, uTo ama PE K(Z XZ) (fs P (2s Z2)) = (Y: ¢ (2, 2)). 2 
6 


CO CKaJIXAPHbIM MpOW3SBeqeHHeM 
(fa, fe)e = \ [zi — a [a eae is [23— Zz he fi (21, 22) fe (Z1, 22) d2y dz, d2e, 


a uepes %,,—nonomnenue Hy, 10 CKaJIApHOMy MpOusBe,eHHI0 (f1, fo)aa 
Onpenenum B Sy», MpemctaBnenne Cy, ToH xe dopmysou (1); JerKo mpo- 
BepHTb, uTO G,,,— yHHTapHoe mpeycTraBleHue rpynnpt ©. CoorsetcTBue 
f (21, 22) >|21— 22 |"f (21, 22) eCTb M30MeTpHyecKoe oTOOpaxeHue Hy,y, Ha 
L?(Z) X $v», Mepepomamee Cy, B Goo X Dy,-y,; MOITOMY H3 OKa3saHHOM 
TeEOPeMBI 3aKIOUAeM, YTO Mp v;-+ v2 <2 MpemctaBnenve O,, X Dy, yHuTapHO 
S9KBMBaJIeHTHO G,,,, a Mp v,+ v2 >2 mpegctaBmeHue D,, x D,, yHHUTapHo 
SKBUBAJICHTHO TIpAMOM CyMMe MpeycTaBmeHH C,y, UH Dy,+4,—2. | 

SameuaHne 2. Tor daktT, uTo npu v; + v2 > 2 npepcTaBienve Dy, x Dy, | 
NOJWKHO COJepxKaTb Dy,4,,-2, 3ameTH VW. M. Venpcdany, ucxoqaA M3 cilezyto- 
mero cooOpaxkeHna. 

Ilyctb mpenctapsenue D,, x D,, pasmaraetca B IpamMylo cyMMy MpescTaB- 
JeHHi Gme U WycTb fy EH,,, fo€H,, —HOPMUPOBAaHHble 2eMeHTbI, MHBapvaHT- 
Hble OTHOCHTeIbHO cyxeHul D,, O), Ha yHuTapHyio mogrpymny. Torga 
(T- (fi X fe), fa X fe) paBHO MponsBemeHuIO ciepuueckux cbyHKUMH MpeycraB- 4 
CHM O54) Dy, Ts 


4 shyt + sh Vol je. eo 
(PEt Tay ee ee npu e=( ty 


C ppyrol crTopousl, mpuMenia kK ®,, x D,, pasomeHue Ha Mpescrapite- 
HHA Gmc, MOy4YaeM, 4TO 


ee) 
4 sh vt sh vot Ss 


2 t 
Saha Tas x fds x f= ESE a 
0 


co 
rye ~.—HekoTopadt HeyOpipaioujad dyHKuua B [0, oc) u \ dy.(0) = iF 
0 


2 sin pt 


aca 37 Ccbepnueckasi (PyHKUKMA NpepctTaBleHun Soo. Orciona 


co 
4 sh vit sh Vol a ers 
ERTL e \ > Sin pt dy. (p), (5) 


0 


a 9TO HEBOSMOXKHO NIPH W-+ vs > 2, HOO Tora JeBad uacTh HeorpaHHueHHa 
4sh Vt sh Volt 

ViV9 sh? 2¢ po 
BeyeHue Ha 2(v, + vz,—2)v,+vg” cchepnueckoH byHKunu a ee Mi 
npexctapenua D,1,, 2, TO mpowsBenenue Ha sh2¢ nonyueHHolt pasHOcTu 
OyweT yxKe OFpaHHueHHbIM M JIA Hero mpemcTaBleHue B Bure MHTerpawa 
B paBol yactu (5) yxKe BO3MOXKHO. 


mpu t—> oo, a mpapas Se Ecuim, OfHaKO, BbI¥eCTbh 13 


MockoscKuii (b3HKo-TexHHyeCKHH Ilocrynuao 
WHCTHTYT 16 IX 1959 


WMTHPOBAHHAA JIMTEPATYPA 
1H. Mi Pens aux, FOE Uiuero B, OG6o6meHHEIe tbyHKuHH, B. 2 M., 1958: 
3 


2M. A. Hatimapx, Hopmupopanupe Koma, M., 1956. M. A. Ha iMapk, 
JIuneitnble mpefctapienua rpynmp Jlopesua, M., 1958. 4M. A. Haiima pk Ar 
119, Ne 5, 782 (1958). © M.A. Haitimapx, JJAH, 125, M6 (1959). ® M.A 


Mapk, Tp. Mock. matem. o6u., 8, 121 (1959). 
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Ha & fh 


Hoxrnxann Akayqemun nayr CCCP 
1960. Tom 130, Ne 2 


MATEMATHKA 


M. POSEHBJIAT-POT 


HOPMHPOBAHHA®S c-3HTPONMA MHODKECTB HW MEPEXAYUA 
MH®OPMAITMH HEMPEPbIBHbIX HCTOUHNKOB YEPE3 
HETIPEPbIBHbIE KAHAJIbI CBA3K 


| (ITpedcmaenexo axademuxom A. H. Koamozoposeim 10 VIII 1959) 


| 1. AnmpoxcuManua none BepoxTHOcTH MH NepexozHHX 
pe POATHOCTHEIX pyHkuun. Ilycrs (%, S, ~)—Hexoropoe mnpocrpan- 
TBO C MepOH; py (x, y)— Merpuka BY; D, (2) — copokyMHOCTh BEpOATHOCTHBIX 
moeH C SIeMeHTapHbimu coOpiTHamu x€%; A, BED, (YM), AB—ux o6sesn- 
iHeHHe; 09 (AB) = Mazpo(x, y) (-). 

J\na nocneyyrouero BaxKHO 3aMeTHTb, TO B (°) PakTHYeCKH JOKasblBaeTCA, 
‘ITO wHOO0e METPHYeCKOe CenapabesbHOe NpPOCTpaHcTBO Y% MoxeT ObITh BMOXRKEHO 
B WeHTpupyemoe mpoctpaHcrTsBo MY’ (cm. (?”)). Cucrema 6 MHoxecTB 4;€S 
Opa3yeT &-NOKpbiTue mpocrpanctBa %, ecmu: a) Y= U Az 6) AN Aj = 
| Zz 


= (i= j); b) supd (4) <2e (d (A) — anamerp A). 


Ilyctp 62— Hexoropoe 6, B KOTOPOM BCe 4; HMEIOT HavOOJIbLIyIo BO3- 
(MOMKHYIO OMHAKOBy!O Mepy w u AN, (9) — MHHMMaJIbHOe YHCJIO 3JIEMCHTOB B 


wuo60om 0, T. e. 4ucnNO smemMeHToB B 62. B (4,5) paccmaTpuBanacb BenuunHa * 


te (%) = log N.(%) AA BnomHe orpaHuyeHHEIx %, OueBH_HO, YTO © = 
=u (%)/N-(%), Mpwuem o ocTaeTcCH KOHeYHOH MW B CJlyyuae He BNOHeE oOrpa- 
HUUCHHEIX Y. A 
“1D = 92.1) — logy 
Ha30BeM HOPMHPOBAaHHOU earn ocean) s-29HTpONnHelH Mmpo- 
ETpaHcTBa 9%. Ilycth (%,S), (@, 4) — usMepumple mpoctpanctBa, x EY, 
€3, AES, BEX; P(x, BNER, (Y, S, B, ae ee Tepe XOHbIX 
BeEPOATHOCTHEIX yHKUM C OO/IACTHIO ONpekeeHHA (Of, 1S,33; i ee 
m (2;) — Kospunvext Ay eae at nepexojHOH Sie soto bynkuan 
1P; (x, B) (8-8); B(Py, Po) =sup| Ps (x, B)— P2(*, K)|, rae Bepxuaa rpanb 
Depetca mo Bcem x€9, BEX. 
| Jlemma 1. le (oe 1S 28 (Pr Po): 
| JlemMma 2. Ry, , %, XL) Aeanemca nonHolm MempuuecKuM NpocmpaxH- 
rmeom C mempuKot Vem Pr), ITpu B-cxoOumocmu Koagbuyuenm apeodus- 
Hocmu HenpepolecH, m. e. us limB(P, Pn) = 0 caedyem ae (Pp) =o (Py 


N09 


Ilycrb Mg, — mpocTpaHcTBo Bcex CueTHO- ayMTHBHEIX KOHCUHIX (pyHKUHH, 


BaJlaHHbIX Ha o-avsireOpe M3MepMMOTO MHO2KECTBA (9% S); mycTb B Hem ||p| 
MABHACTCH MOMOBMHE NOMHOM BapMallun OOoOmjeHHOM Meppt pw; Loy — nosnpo- 


TpaHcTBO Bcex AE My, Aaa KOTOpDIX } (YM) = 0. Ilyctb §;—onepartop, co- 
TBETCTBYIOWH nepexomHo BepoxTHocTHOH dbyHKunn J;(x, %), Tak To 


Onpeneneuue |. Benuuuny #- (4) = log 


* B (4,5) o6osHauaerca uepes HH, (2). 
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NV (P21 — Ps) — Hopma onepatopa P, — Ps, nepepogsmero My B Lg. IlycTb | 


Gg — NowmpocTpaHcTBo ne Mep B Mg, 
JlemmMa 3. MN (Pi— Po) = 28 (Py — Po). 


; i! 
JlemMma 4. B (4, ey B(P1, Po) npu wEGy, wi = PipEGg = 1,2). ]. 


Jlemma 5*. 8(,, 2) = ee \ Pa ee). 


Ilyeth (9%, S)—cenapa6embHoe mpocrpaHcTBO Cc MeTPHKOH p(x, x1) UH 


P(x, B)ER,(Y, S, B, L). Eom A; E02 w x;—uexwtp A;, mycth P.{x, RB) = 
= $(x;,, B) upu x€.4; (i= 1, 2,...). B fanpuehuiem Bee NOTHOCTH Bepos 
ATHOCTH CUHTAIOTCA PaBHOMePHO HEeIIpepbIBHbIMH. 


Teopema 1. Iycmo §>0O—ckone yeodno mance uucao. Ecau Oanot > 


eeposmuHocmuoe none AED, (%) u paeHomepHo HenpepoleHaAn nepexoOHaA 6e- 


posmnocmuan dyncyua P(x, BER, (Y, S, B, 2), mo cywecmeyem ucao \ 
e—¢(5) makoe, umo 603MO0CHO onpedeaumb OucKpemnole noan A. €D, (Y), | 
(A-|y) ED, (M) (yES) u Ouckpemnyto nepexodnyto eepoamxocmnyto PyHKyUuro |) 


P(x, BER, (OY, S, B, ZX) max, amo ecau Pp =—P-Pa, Pa, =P-Pa,; mo 


5) (AA) <2, a [(A]y) (Ac[y)] <2 (YER), H(A) =h(A) + #.M) + o(1), 


I(A, A) = H(A.) +0(1), B(B, Be) <P (MP, Pe) <8, 
I(A-, Bz) =I(A, B) + 0(1). 


} 

2. ANNpOKCHMaWuA CTOXACTHYECKHX MpomeccoB uM KaHa- | 
nos. Ilyctb a=[t, t+n—l1]; J—copokynHocTb Bcex Uembix uncen | 
0; (Xz, Yr) WH ,— MeTpHKa HW Mepa BY, (tEJ), x7 EN% = “ fae Pa (x%, y*) =. 


== Maka; (CH o0yUae Utes faved s xEY = x %., p(x, y)= sup 2 (cz, sy 


eo 
Bad ay. BE scent ota ses "Ae c Eocene COcTOAHHH Y*% u 
D (1) — conoxynuocts mpoueccos A C MHOKecTBaMH cocToAHHH Y, (tEJ), 


oa (A*B*) = M papaha(X*, Y*), 9°(AB) = Mn 0°(x, Y). 


Onpengenenune 2. HopmupopaHHok s-3HTpOnNueH nocnenoO- 
BaTe€NIbHOCTH NpocTpancTs YA, (tEéJ) B MOMeHT ¢ Ha3bIBAeTCA BeJIH- 


yuna $7,.(%) =lim 1-H. (4) (ecu STOT Mpefer cyulectByetT). Ecau ? 
n+oo Il 


« (Y) cyulecTByer faa Bcex t€J, KoHeueH uM He 3aBucuT oT ft, MOCeO-- 


BaTeJIbHOCTb 9, peryaApuHa. 


OuepnyHo, uto #, (Y*) = » dees); WYCTb 1, (As B= lim —-1(As, B*)j 
Tea ES 


Ilycrb croxacTuyeckuli HempeyBocxuulaiomui Kanan K c KoNeuHO NaMATDIO- 
m 3afaeTCA C NOMOMIbIO MpocTpaHcTB c Mepamu (%., S., wr) (Bz, Ue, ve). 


(té J) M NepexoqHBIX BEPOATHOCTHEIX CbyHKIUMH P% (x Bt) € Ro (Ne S75 B22 
a=[t, t+n—1), ao =[t—m, t+n—l], x EG’, Be CLA, IlycTb 
OLS) = ss (Dey cOa) > (yaa) = oe: X,). KaHasl MOXKHO CUMTaTb 3a],aHHbIM 
¢ TOMomBIO Tepexognoii PSs men tan bynkuun P(x, BER (YM, S,B, x), xEW,. 

#8 EX, npnuem aa a= J—a P(x, B* x B*) = P(x*’,B*) ana weex Kx EX*, 


| 


Py =p; mpupl My, wc € Mg, vi(B) = | Pile, R)p (dx), BEX (i=1, 2) wy) 


Tycrs R(Y, S, %, 4)—copoxynuoctb Bcex KaHalop K c Temu xe Mpo- | 


cTpaHcTBaMH Cc MepaMu. 
Jlemma 6. B (Pt, Po) <<B(PY', Ps") npu «a Cay. 


* Onpenenenue & (11, te) cM. B (8). 
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Jy 


JlemMa 7. R(Y, S, B, XL) seanemca noanoim mempuueckum npocmpan- 
-emeom C MempuKot ¥ (ia, Kol sue, OP ia 


Ana mo6oro ucJ nycrp Ai — MHOXKeCTBa HeKOTOPOrO &-OKpBITHA Qe 


mipoctpauctBa 4 yw x7 ee WeHTPbl; TOrAa WIA LaHHoro cTO- 
-xXacTuueckoro kaHala KER(M, S, &, 4X) onpenensetca kaHasl KG 
(€R OY, S,%, 4) c TIOMOL{bIO HepeXOMHO BepoaTHOCTHOH pyHkunH P; (x*, Br) = 
i oe (xt B*) upu x*’€ AX (i=1, 2,. as 

feopema, 2. JTyeme: 1) 3 > 0 —cKors Yy2ooOHO manoe 4ucao; 2) cmo- 
xacmuueckud ucmownux AED (YM) obOnadaem Koneunot Audubepenyuano- 
Hou axmponuelt hy(A) u ceoticmeom 6; (A); 3) cmoxacmuyeckuli Kanan 
KeR (MY, S, %, 4) xapakmepusyemca paeHomepHo Henpepolenbimu nepexoOnolmu 
6eposmHocmHbimu ynkKyusamu P*(x*, B*) (paeHomepHo u no acd, 

*€@X%), max umo h;(A|B) cywecmeyem u KoneuHa u umeem mecmo ceoticmeo 
(6: (AlB). 

Toeda 603moxtHO eblOpamb © =8(s) mak, «mobo: 1) cytwecmeoean Ouc- 
KpemHoltl Cmoxacmuueckuu ucmouwtwuK A.C D(Y) Cc He sBaeucAuWuUmu om npo- 
yecca A cocmosnusmu, mak amo o(AA;)<¢, oOnadarwwuti KoHeYHO anmpo- 
nuett Hy (Ac) = hy (A) + Hz,< (UW) + 0 (1) u ceoricmeom 6; (Ae), npuuem I4(A, A:)= 
= H;(A-)+0(1); 2) cytwyecmeoean Ouckpemnoti cmoxacmuueckull Kanan 
K-. C He sa6eucaiyumu om K exo0nblmu cocmonnunamu, mak umo ¥(K, Kz) <8, 
obnadarouuit KoNeunNott aNmponueti H;(A-| Be) =ht(A|B) + H12(M) +0 (1) 
u ceoticmeom 6;(A-|B.), Koeda numaemca ucmounukom A,, npuuem I;(A, B)= 
=1;(A., B:)+o0(1); 3) @ ycaosuax peeyaapnocmu nocaedoeameronocmu Y, 
(tél), ecau A, K peeyaapHot, mo A., Ke. maxore peeyaapnor; ecau A, K 
cmayuonapnol, A., Ke makoce cmayuonapnol; 4) C=C,-+0(1), 2e C, C,— 
peeyAaspnole nponycKnole CnocobxHocmu Kananoe K, Kz * 

B jlambueliiem OyeM npeqnonaraTb, uTO NocseqoBaTebHOCTh Y, pery- 
‘JI pHa. 

3. OcHoBHble Teopemp IlenHonra. 

Teopema 3. J7ycmb Oanu: 1) 6 >0, h>0—ckoro y2odno manele 4uc- 
| 4a; 2) peeynaapHoli Kanan K ¢ Henpepblenbimu MHOdeCMeaMU COCMOAKUL Y 
| 6X00a, C PABHOMEPHO HenpepoleHblMU BePOAMHOCMHIMU NepexOONbIMU PYHKUUA- 
MU, C KOHeELHOL NAMAMOIO U C eda: pceeyAspHou nponycKHou cnocobHocmero 


'C; 3) peeyAApHolii UCMOUHUK A C TASS MHooecmeamu cocmosinuti 
HC HONG OugbqepenyuanbHou snmponueti h(A) < Pe POE: CCAU 63Mb 
je=(3), iA 1 SO 6 eae 2, umeem mecmo aA ey (Kah) ee 
| ecau H(A. awe (A) +H. (91) <C-+o(l), mo nepean ocHoenan Te rene Ilen- 


| HOHA OMHOCUMEALHO 6O3MODKHOCMU NepcOauu nNpodyKyUU ucmo4HuKa ie 4epe3 


| Kanaan Kz c eepoamuHocmoto owubKu menowe  eepna (1). 
| 0 
B cayuyae, Korga %,— BnowHe orpaHMueHHble DpoctRaueiee HCTOUHUK 


Ae MMeeT KOHeCYUHbIE MHOXKeCTBA 2JICEMCHTOB, TYCTb is -—-uX uucno (tEéJ). 
Ilycrb 


Le. (Y) = = Tim = I log ie 


n1>0o oan 
pee 4. B ycaosuax meopemot 3, eCAu mHooKeCmea COCMOAHKUA UC- 
| mounuKa A 6noAHe oepanuuenol u He (M) << co, eepHa emopan ocHO6HaA meope- 


ma IlenHoHa omnocumenvHo eosMmostHocmu ebloopa Koda mak, “moObl CKO- 


* YnorpeOswTcaA onpexenenuA HW OOOSHAYeHHA 3 CO), 


267 


0 
pocmb nepedauu npodykyuu ucmounuka A, 4epe3 K. OvlAa CKOAb’ YeoOHO O1Uu3- 
0 0 


ka « H(A.) =h(A) + #. (%) + 0(1) (”). 
ABTOp BbIpaxkaeT ruyOokyio OmarofapHoctb akag. A. H. Kowmoroposy 
3a MIOCTaHOBKY BOMpoca WH WeHHY!O KOHCYJIbTalHio. 


YuuBepcuter um. Ilapxoua Iloctynusio 
@MakysbTeT MaTeMaTHKH UM (u3HKU 27 VII 1959 


MatematuueckHii MHCTHTYT 
Pympinckol AkajlemMHH HayK 
Byxapect, Pympinua 
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oxaagn Akagemuu nayr CCCP 
1960. Tom 130, Ni 2 


MATEMATHKA 


O. B. CAPMAHOB u B. K. 3AXAPOB 


| MAKCHMAJIbHbIE KOI®SHUMEHTbI MHOSKECTBEHHOM 
KOPPEJIAW UU 


(ITpedcmaeaeno axademuxom C. H. Beprwumetinom 8 X 1959) 


B HacTosileli paOore NoHATHe MaKCHMaJbHOrO KosPbunMenta Koppess- 
UMM Mex,y (ByMA CJly4YaHHbIMM BeJIMYMHaMM, paccMoTpeHHoe B padoTax 
(*,”), pacmpocrpansetca Ha MHOXKeCTBeHHYIO KOppe/IAUMIO Mexy n cayyail- 
HBIMH BeJIMYHHaMH, HMeIOULMMHM MJIOTHOCTb. 
1. Ilycrb cayualinble BEMMUMHEI X1, X%,,..., X_, MPMHMMAIOT 3HaueHHA U3 
o6macTtu Q: {a;<x;<b;; i=1, 2,..., n}. B uacruocru, Q mMoxer cosna- 
NaTb CO BCeM IIpocTpaHcTBOM Ry. 
PaccmoTpum nogmpoctpaxctTso R,, mpoctpauctBa R,z, m<n. Ilycth Rm 
pa30uUTO Ha JjBa HellepeceKalolluxca NosmpocrpanctBpa Ry HW Rm—p, COOTBET- 
CTBCHHO u3MepeHnit k u m—k. O6o3ssaunm uepes Q, mepeceyenve Qc Ry 
HM yepes Q,—mepeceyenve 22 c Rm—p, a uepes Q, Qi H Qs, — TpoN3BOubHBIe 
BEKTOPbl COOTBETCTBEHHO MpocTpaHcTB Rm, Ry U Rm—p. 

| Ilyctb p(Q) —oTHOcTb pacnpesesieHuaA B O6macTH Q, + Q., Torga moT- 
HOCTH pacipemeneHua BQ, Hw Q, onpeqenaIoTCA COOTBeETCTBEHHO HHTerpasaMu 


p.(Q)=\ p(Q)dQs, p(s) = \'p(Q) a0, (1) 


0; Q, 
Beerya NpeANONaraeTCA BbINOJIHCHHBIM OrpaHnyenne 


ip? (Q) 


24-0, 72 (Q1) P2 (Q2) eee (2) 


Onpegenenue 1. MakcuMasbHHM KOSPPULHEHTOM KOp- 


| pemauun 7 (Q,, Qs) MEXAY CayuahubIMu BeKTOpaMH Q, u Q, 
OyNeM Ha3bIBaTb HaHOosblee MO aOcOOTHOH BeMYMHE 3HAaYeHHe MHTerpasia 


1p, ) = \ p(Qe(Q)$(Q)AQ 3) 


2, Q2 
B Klacce PyYHKUMH ¢, , YMOBJIETBOPAIONIAX YyCJOBMAM 


| px (Q1) 9 (Q1) dQ = \ P» (Qs) (Qs) dQz = 0, (4) 
| px (Qs) 9° (Qs) dQr= | po (Q.) $2 (Qs) dQa = 1. 5) 
Q: Qe 


3ameuaunune. M3 skcTpeMaJibHOrO CMbICJIa COOCTBeHHBIX YHCe Apa 
p(Q) 


V px (Q1) pe (Q2) ' 
ny Q,; u Q, paBeH nMepBomy cOOcTBeHHOMy YHCJy 7, store ampa 37); 


cmelyeT, UTO MaKCHMAJIbHBIM KosppullneHT KoppeAANMH Mex- 
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2. OcuoBpHaa Teopema. JA noanoli HesaeucumocmuU CAYLAUHbLX Ge- f 


AUMUH X1, Xo,..+, Xp HeoOOxoOOUMO uU OOCMamoKuHO OOpatyeHue 6 HY Ab 6CE6O3- 
MOJCHOLX MAKCUMQABHDOLX KOSaGD~UYUeNHMOB KOppeaAyuUu, KagHcOblii UZ KOMOPOLX 
BolUUCAKEMCA OA Nnapel eeKMOPOe, 63AMbLX U3 HenepeceKaroluUxcA nodOnpocm- 
paucme npocmpancmea R, (cymma u3smepenut amux eeKmopoe mMeHsAemcA Om 
Doo ny 

Jioka3aTeabcTBo. HeoOxoqumocTb O4eBH Ha, TaK Kak B CyIyyae He3a- 
BUCHMOCTH CJIy¥aHHbIX BeJIMYMH sOObIe Ba BeKTOpa Q, H Qe. OyayT HesaBH- 
cumpl, Pp (Q) = Pi (Q:) P2(Q2) H HHTerpa (3) TORK MecTBeHHO paBeH HyJIO, Tak 
Kak JonycTMMbIe (PyHKIMM YOBMeETBOPALIOT yC/OBUIO (4). 

C [pyro cropoubl, slerkO 0Ka3aTb, UYTO 43 OOpalleHHA HOw 2) B HYJIb 
cllelyeT He3saBicumMocTb Q, HW Qs. B camom jlevie, OusMHeHHOe pa3sjoxwKeHHe 
apa 


p (Q) 7 (Q1) V pr (Qa) &; (Q2)V pa (Qe) 
Vintosy polo V Pi (Qi) p2(Q +3 ica wee 


i 
oat 


CXO-uTca K HeMy B cCpeqHeM B cHsy ycnoBuaA (2). 
O6paujeHve 7(Q;, Q2) B HYJIb, SKBHBAJICHTHOe OOpalieHvIO B HYJIb 


AY 
1 , 

H, CI@MOBaTeJIbHO, BC€X IIPOUMX COOCTBEHHBIX 4NCe 5—, i= 2, 3,..., MpH- 
i 

BOMHT K PaBeHCTBY 


| oe =) pr(@ Q1) P2 (Qe) Faq = 0, (7) 


OTKya HW cmesyeT He3aBHCMMOCTbh Q, H Qo. 

Ecum Ke He3aBHCHMbI JOObIe Ba BeKTOPpa C Ppa3HbIMH KOMMOHeEHTAaMH U3 
Rn, TO He3aBHCHMbl BCe N CJIyuaHHbIX BeJIMYHH B COBOKYIIHOCTH, 4TO HM Tpe- 
O0BaJIOCb JOKAa3aTb. 

Sameuaunue 1. IlonaTHO, 4ro uncO ycnoBHH, oGecneyMBatoulux Hesa- 
BHCHMOCTb, MOKHO CWJIbHO COKPaTHTb; HanpwMep, ocTaTOuHO oGecneunTD 
He3aBHCHMocTb Nm—I| Tap BeKTOPOB: 


Ny He Xq3 \(KrpeMelinMe ta inoreretltasn tag ese haeg eee 


T. €. JOCTATOUHO paccMaTpHBaTb JMWIb n— 1 KosddPpuLNeHTOB 


Pi eicccs £2) T= TA as Hagens Ait), 2d) ee ee (8) 
Sameuaune 2. Ecam nnorsocr cumMer pauHa OTHOCHTEJIBHO X1, Xa, .. «Xn 
(Ho CuX NOp cuMMeTpHA Hurge He MpeAnouarasacb), TO wc.10 RNS oGecme- 
YMBaIOLHX He€3ABHCHMOCTb, MOMKHO ele COKpaTHTb; Tak, mpaH n= 2 BMectTo 
n—1 Kosdpunentos (8) RocTaTouHO paccMaTpHBaTb JMIUb Rk KOSpPPvUNeHTOB 


i {(%1, XQ, 02 +5 Xi), see, XitH+-25 eee) Xsi)}, t= hy a a a) Ze; (9) 


V3 oOpamenuA B HyJIb Bcex KOoppuuneHToB (9) cmeqyeT MomHad He3sa- 
BHCHMOCTb 2 = 2” cjyuaiHbIX BeJIMYMH B CHMMeTpH4HOM culyyae. 

3. 3aBHCHMOCTbh Mey -N. CyYalHbIMA BevIM4HHaMH MOXKHO OXapaKTepu- 
30BaTb HM OJHUM YHCJIOM 


mm) 
S TS (ob 1) 00 


F (iy Kore) re ee (10) 


2} Fer ie i—1); 7 


i=2 
KOTOpoe MbI OyeM Ha3blIBaTh MAKCUMAJbHBIM CBOAHEIM KOSdduLH- 
CHTOM KOPPeCAANHH MeXKAY N ciyyaiHEIMM BemMUMHaMH. 
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_ V3 ocnosxol Teopempt u cbopmyuit (10) Brrrexaer 

CneyetBue. J[aa noanoti nesagucumocmu n CAYYLALHOLX BeAUUUK HeoO- 
odUMO U Docmamo4HO OOpaweHUA 6 KYA’ CBOOHO2O MaKCUMAAbHOZO Koagqu- 
ueHma Koppeasnyuu (10). 

4. B calyyae HOpMasbHOH KOpperAUNM COOcTBeHHEIMH (PyHKUMAMH —; (Q)), 
2(Qs) B pasioxwennu (6) OyAyT MHOromepHble NoAMHOMEI Opmura, a WepBple 
OOCTBeHHEIC (YHKUMH OyAyT MHOroueHaMH TepBoli creneHu, MOSTOMY Mak- 
MMYM MORyJIat PyHKMoHaa (3) WocTuraetca B STOM cy4ae Ha JMHelHbIx 
YVHKUMAX (Qi) u >,(Q2). Ha nocnequee o6cToaTembcTBO Hallie BHUMaHHe 
Opatun A. H. Kowmoropos. 

5. PaccMoTpHM ja TpHMepa HOpMaJbHYIO KoppedsuMIO MexZy TpeMz 
eNIMUMHAMH X, Y, 2 CO CpeqHumMu O nH ANcnepcuamu 1; u3BecTHO, 4YTO B 3TOM 
Jyuae NJIOTHOCTh COBMeCTHOTO pacmpeyeveHnA BNOWHE OMpesemsetca 3apa- 
MAMM TPeX OObIYHIX KOS*PPHUMEHTOB KOPPeJALMM Fy2, 113, Fog. 

M3 pasomwenna (6) B 3TOM cJIy¥ae HaxOJMM, 4TO 


2 9 
= Pr. + 159 — 2ryof igh 
13 53 12 18f 93 
Van2).3i= VA Sag (11) 


Tete 


. €. COBIaqaeT C OObIYHbIM CBOJHBIM KOSPPHUMCHTOM KOPpeJAUMH Mey z 
Tlapou (x, y); BhipamKenue nocvielHero KoadpuuneHTa IpHBeseHo, Hanpumep, 
a crp. 392 kuuru (*) (bopmyaa 114). 

Kpome Toro, B 3TOM cJlyyae 


ax + By 
x, y) = ——__—_. 2 12 
AY) = pe, hale) (12) 
(i 
tas, RIS Gea alo tio8 1 Peas 13) 
OE a 9 / 
) ised ornare 
pHaIemM ie =o, a 
2) 2 
= r hicave 
r (X, y,2) = et as (14) 


Irae] Ir, 9); al” 


B cHMMeTpHuHOM cCJyyae, KOrAa P12 = 13 =fo3 = 7, Popmya (14) mpu- 


2 3414 
aati) el bana pe ye (+ [ey 


(15) 


, UTO JIA HOPMAJIbHbIX BeJIMYHH HEOOXOAMMbIMH HW JOCTATOYHbIMH yCJIOBUA- 
M He3ABHCUMOCTH ABJAIOTCH YCJIOBUA 12 = 13 = eg = 0, culelyer us dop- 


tyt (11) u (14). 


Matematuyeckui uucTuTyT uM. B. A. CreksoBa Tlocrynuso 
Akajlemun Hayk CCCP 6 X 1959 
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10. B.CapMauHosB 
P 3C.H. BepumTeuu, Teopua BepostHocteH, 4-e usy., 1946. 


Pi, Ne 1 (1958) 


Torsanp Axagemun wayr CCCP 
1960. Tom 130, Ne 2 


MATEMATHKA| 


Il. E. COBOJIEBCKUHM 


O NPHMEHEHHM JPOBHbIX CTEMEHEM CAMOCOIIPADKEHHBIX 
ONEPATOPOB K HCCJIEQOBAHMIO HEKOTOPbIX 
HEJIMHEHHbIX JMSOEPEHILMAJIbBHbIX YPABHEHUM 
B THJIBBEPTOBOM TiPOCTPAHCTBE 


(ITpedcmaeneno axademuxom A. H. Koamoeopossim 18 IX 1959) 


B wacTosuleH 3aMeTKe H3yuaeTCA HesIMHeHHaA s3ayaua 
0 +A, oe) = 0 (Oat aT) Oi(O) =e) 5 (1)¢ 


B rHsIbOepTOBOM Upoctpauctse HH. { 
Hexotoppmm (byHkKiuamM y = y(t) co 3HaueHHaMM B FH] cTaBHTCA B COOT-t 
BeTcTBHe peluleHHe U(t, 0; y)v) muHeHHOH 3aqaun 


2A Yeast ty = eeu, 


MW BONpOC O CYLMIeECTBOBaHHHM pellleHuaA 3ayaun (1) cBoquTCA K BoNpocy oO cy- 
Ul€CTBOBaHHH HelOABMXKHOK TOUKH y Onepatopa Uy =U (ft, 0; y) vp. 

IlpopemeHuve STOH CXeMbI NoTpeOoBaylO eTaIbHOTO aHaH3a JIMHeHHOU! 
gajaun. OToMy mocBaAueH MM. | HacTOAmeH 3aMeTKH; 3],eCb YKa3bIBalOoTCA 
YCJIOBHA CYUIECTBOBaHHA PelIeCHHA OFHOPOMHOH JIHHeEHHOH 3amaun, cylecT-l 
BeHHO YCHJIMBaIOUlMe MOJYYeHHbIH B (*) pe3sysbTaT. B n. 2 paccmaTpuBaeTcal 
gajjaua (1) c aOcTpakTHbIM onMepaTopoM. O6dulMe pe3yJIbTaTbl MpHMeHAIOTCA 
Bi. 3 K MCCJeROBaHHIO MapaGomMueckUX ypaBHeHH Cc 2/JIMMTHYeCKHM ome- 
paTOpoM BTOpOoro NOpsAAKa WC HeJMHEHHBIMM TpaHW4HbIMH YyCJIOBHAMM. OTMe- 
THM, UTO BaxKHYIO POJlb B HallIMX paCCMOTPeHHAX MrpaeT MeTOR pPOOHBIX 
cTeneHeH omepatTopos (cm, (1 ‘)). 

1, Tlyets <p, ex@(0, 1)0 226 (0; sol, e = min {e, eo}. Ilycth / — Taxoe 
lesoe YHCIO, YTO py = 1 —lpE(0, p]. Ecmm p<4/2, To mycTb v = max {e,— 
—1-+ , &—1-+p-+ 54}, rye 6—HeKkoTopoe uncno0 u3 (lo —p—é, 1 —9). 
Ecau Ke p>1/s, TO MycTb y=e,—1-+ . Hakonen, myctb 0 <icte 
+At<T. 

O6osHauum uyepes A(t) (OK t<T) nonoxKUTeMbHO-oNpeeseHHbI CcaMo- 
CONMPAXKeHHBIM OlepaTop, cTelleHb p KOTOPpOrO MMeeT He 3aBHCALLyI0 oT t 
o6acTb onpememenun. Ecmu p >1/s, To nycTb * 


|| Ae (¢ + At) Ame (t) — A-* (¢ + At) Am (t) || < K At, 


Ecam oe p <4/9, TO MycTb 


|| Ae (£ + At) A-e(t) — I || < K, min {Ats, Ates+8{—-3}, 


Teopema 1. Cywecmeyem onepamop U (t, t), cuabno nenpepolenoli ne 
coeokynnocmu t u t npu OStKt<T, yooeaemsopsuouutt HONGAbH Ome 


ycaoguio U (zt, t) =I u npu t>+ ypaenenuw U;+ A(t)U=0 @ caedytowes, 
CMbICAE: 


* Snecb M HMKe YepTa CBepXy O3Ha4aeT 3aMbIKaHHe oOnepaTopa B H. 
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Ecau v>0, mo npu aw6om «€[0, v] onepamop Ax (0) U (t, t) Henpepoleno 
ucpepenyupyem u [A*(0)U (t, t)]; =— At (0) A(t) U (t, 1). Ecau ove v <0, 
no npu swbom BE(—v, p] onepamop A—*®(0)U (t, t) Henpepoieno Ougbepen- 
upyem u [A~? (0)U(t, t)},= — A-® (0) AB (A) Al-8 (2) U (2, 71). 

Ilo nepemexuomy t onepamop U (t, t) yOoeremeopsem 6 maKoM de CmbICAe 
onpsxceHHoMy ypaenenuro U, —UA (<) ==10) 

— «‘Mpu awbsix 0 a<B <p cnpasedaueot nepaeencmea: 


nax {\| A*()U(t, 2) A-*()||, [A OUG 9 AY (t) |]} SK (4) [t— =|" 
TElox, p+ 81), ecru p>; yEla, p+5+ 8), ecau p< "2; 

| WA S)IU E+ At, ct) —U(E, t)] A-¥(8) || K(@, B, 1) Av] ¢— 1 [P; 

| x &[B, min NPi ales, ] =te.08h) 9 ecAu o> "7/25 

yYE[B, min{p-+- e+ 8, 1-+ «}), ecau p< fy. 


_ 2. Hyctb onepatop A, = A (0, v) nonoxNTeMbHO OMpememeH, camocomps- 


KeH HM MMeeT BrosHe HeIpepbIBHEI OOpaTHbii. Tlycth v,€D(AS) npu HeKo- 
opom £E(0, p]. Ilycth mp Hexotopom «€[0, 8) u moOnx vEH uteE(0, T] 
pmepatop A(t, Aj*v) nomoxuTebHO OMpeyeneH, CaMOCONpAxKeH U OOMACTb 


pupeyeseHua onepatopa A®(t, Ay” v) He saBucuT or ¢ uw v. Mobi npegnono- 
KM CHavama, uTO p> 1/s. Ilycth mpu moonix v, WEA, |||, ||w||<R 


| Ae (t+ At, Ay%v) A-#(t, Ap*w)— A(t + At, Ap%v) A(t, Ap*w) || < 
< K,(R) (At + ||/o— ap), (2) 


ile » WH Y— HeKOTOPble NOOKUTeIbHbIe YMCA < |. 

PaccMoTpyM B mpoctTpaHctBe C Henpeppipubix Ha [0, to] (O0<t,<T) 
DYHKUHH co 3HayeHHamMuH B H mHOxecTBO Q(K, y) (O<y<B—«a) Taxux 
De) v(t), uro v(0) = Aov, u |jv(¢ + At) — v(t) || < KAt™. MuoxectsBo 
(K, 4) 3aMKHyTO uM BbINyKNo. B cumy (2) wu Teopembl | nO omepaTopy 
H(t, A>“v) MoxHO noctpouTb onepatop U (t, 0; Ap “v)v,. 3 reopempi | 
I nlomHoi Hempeppipnoctu Ay? BbITeKaeT, 4TO MIpH# JOcTaTOUHO MavioM fy ore- 
patop AjU (t, 0; Ap “v) v9 mepeBoguT Q(K, 74) B CBOIO KOMMaKTHy!0 YaCTb. 
jlakoHel, 3TOT OMepatop Helpeppinen BC, Tak Kak JWI JNOOBIX v, WEQ(K, 4) 


ASU (t, 0; Ay*v) —U (t, 0; Ao*w)] % Ilo < K (a, )|] 4o% || £0 “|| 0 — w|c. 


Va nupusuuna HenogpuxKHot touxu Llayyepa ceqyeT Torga cyllecTBoBa- 
ue B Q(K, 1) pewienua ypapnenua w = AjU(t, 0; Ap “w) vp. Orcioga Bb 
eKaeT, HallpHMep: 
Teopema 2. Ilycmp u>\1—puv> aot 
noleHoe Ha (0, ¢,] u Henpepoleno Ougrpepenuupyemoe npu t > O pewenue 3adauu 
Il). .Ecau v= 1, mo amo pewenue moscem Oolme HatideHo memodom nocaedo- 
WaMeACHOIX NpUoAUIKeHUL. 


Ecau xe 9 = minjp, oa") <.l—p, To u3 Teopemb! | BbiTeKaeT cy- 


To2da cytwecmeyem Henpe- 


1 

luecTBoBaHHe cbyHKuuu v(t), yqOBeTBOpsiolelt Np 060M 8€(6, p] ypas- 
envio [Ap °v]’ = — A,’ AS(t, v) A-8(t, v) 0 A HavalbHOMy yCJIOBHIO 
Ht (0) = %. 

ae 0<4/, paccMaTpuBaeTcH = aHaslorHuHo. Hanpumep, ecu 
| A, (t + At, Ap*o) Ave (t, Ap *w) —7 || < Ka (R) {(Ad* + |]o —w|M}, To cmmpa- 
4eqiuBa Teopema 2. 


Qe 
3aKka3z 2427 


Teopema 1 nosBouIdeT, HaKOHEL, 1OKa3aTb CyUecTBOBaHHe pellleHHA Ooslee | 
oOujero, uem (1), ypaBHeHua v’-+ A(t, v)v= f(t, v, Bv), ecam B— onepa- | 


TOP, NOAYHHEHHBI onepatopy Ap (0O<a <p). , 
3, Ilycrs G— o6nactb m-MepHoro mpoctpaHcTea c rpaHuueli I’, Paccmot- 
pum 3ayauy * ’ 


0) — [an (t, Xpt) veg hipaa (tyexe OOP AEG a0 a7), 


O(0; X)=='0j).0)\) Pare, V)Uz, COS (n, x) +a(t,x, v)o=0 ((xED). 


TIpennoioxuM, uTo: yHKUHH azz (0, x, Uo) orpaHuueHsi; a (0, x, Uo) € L(G) 
pH HekoTopomM p> 1, ecm m=2, a ecun m> 2, 70a(0, x, U9) € La (G); 


(0, x, U))€ Lp (I) pu Hexotopom p> 1, ecam m=2,u0(0, x, %)ELma(l), | 
ecu m>2; ap(0, X, Uo) Ye = ari, a(0, %, Vo) a", a>O0, (0, x, U5) 2M 


>0. Torgas W3(G) onpenenena cuMMeTpH4uHad OnMHeHHaa dopma 


[oy w= \ Gigi, x2 w,) VnWrAx+ \a(0, X, Uo) UW dx-+- | o(0, x, vy) vwids. 
G G c 


Paccmotpuym B L2(G) onepatop v—Av, onpefeneHHb Ha yHKUMAX | 
v€W3(G) u yqopnerBopsioulMx Ha rpaHutle ycnosuio Ov/On = 0. Ilycth C= | 


= [J— AJ”. Torga D(C) = W3(G) u j|Co||? =|] 0]? + || grad ol]? **. Butpa- 


weHve [C1v, Cw] ecTb smHHeHHbIN HKIUHOHa MG W HW NMOITOM aBHO | 
y=P 4 


(B,v, w). Oneparop A, =CB,C nosoxutTenbHO onpeyeseH HM CaMOcOlpsxKeH, 
D(A’) = W3(G) u aaa m06n1x v€D(A,) u WEW3(G) (Av, w)=[v, w]. 
Ecau aj (0, x, Uo) Ux, EW (G), To otcrona! Ayv = — [ae (0, x, Vp) Us a 
+a(0, x, U9)UB Gu ag(O, x, U9) v,,cos(n, x:)-+0(0,x, v.)v=0 Ha LT. 


Manee, || Ago ||? >a? (|| grado ||? +- || 0 ||?). S70 osHauaet, uro A>? Brose 4 
‘ 1 
HenpeppipeH B Le(G) mw uTO onepaTop Ay’ CHIbHO OOpaTHM, a mocseyHee || 


NOSBOIAeT ONpeseJIMTb, B KaKMe MpocTpanctsa us L,(G) elicTByloT onepa- 


Topp fA, (0O<a<3/2) (8). Tpenmonoxum, uro mpu HeKOTOpoM a <1/, w } 
mo6oh dyuxuuu y€L2(G) dywKuua z = Ap “y oOnagaet mpu Bcex ¢ TakuME | 


*%e CBOHCTBaMH, KaK HW Up MpH f=0 MuoxectBo Takux dyHKUH z coyep- 
1 

%KHT BCe mpocrpanctso W2(G). Mpi mpegnosoxum, 4To v9EW3(G). Tua 

yHKuuh z ompeyeseH onepatop A(t, z), OOmazatoului Temu xe CBOMCTBaMH, 

uro M Ao. Tak xe Kak B (*) MOKasbiBaeTcAd, 4YTO WIA MOOLIX v, WEL,(G) 

pu HekotopomM «€[0, 2/3) 


| Xe(E+ At, Ay*v) A(t, Ap*w)— A* (t+ At, Ay“v) Ae (t, Ay*@)]| < | 


<Ka{ max |an (t+ At, x, Ay*e)—au(t, x, Ad*w)| + 
ie 
+. | a (¢ + Ae x, Ay “v) =a (25 x, Ap ‘w) IIL majo) -l. 


+ lle(¢-+ At, x, Ap*v)—o(t, x, Ap *w)llc,,_,0-}- (4} 


* Snecb M B JasbHelillem MogpasyMepaetca cymmuposanue oT 1 Jo m Mo mapHbIM HH- 
qekcaM. 


** B KayectBe C MOXKHO B3ATb mMOOoH TakoH CamoconpsxeHHLI Onepatop, uTO D(C) = 
= Ws (G) u B Wi (G) Hopmpr || v || + || grad v || u || Cu || sxBupanenruni. 
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(3) 


ik 
t 


ITO NosBolseT cchopMysMpoBaTb jocTaTOUHBIe ycuOBHA CylleCTBOBaHH A 
pemenusa 3anaun (1). Pemenue u(t, x) sto saqauM MbI Ha30BeM O6O6mIeH- 


HBIM pelleHwem sayaun (3), [na mobo dyxHkunn z€W2(G) dynKuna 
v(t, x) z(x)dx HenpeppiBHO zud¢dbepenuupyema no ¢t u 


d Oe hy 
7 \ 02 dx + Gin (t,X, VU) Uy,2,dx + \ QE EU) Uzdx +(o(tx, 0) 02 ds= "63 


G G G r 


Zina Mpoctotbl orpasuunmcs «bopMynMpoBKoH TeopeMbl cyllecTBOBaHHA 
pelleHHA 3amauu 


ap Ao 0 EG) OPTS; 


(5) 
SH +o()u=0 (xeT, £€(0, TI, 0(0, x) = 09(2). 


Teopema 3. ITycmo ¢(v) a6costomno nenpepsiena. Fycmo |’ (v)|< 
<Ks|v|’ nowmu npu ecex DE[— OVE wr spake 


m—2 
BY (v) ELp[— bo, bol, L< pK. 
_ Toeda cywecmeycm o6o6wennoe pewenue sadauu (5). Ecau m=2,3 4 
9 = 00, moO 9Mmo pewenue moocem OblmMb HatideHo memodom nocrcdoeamerdHolx 
ppudsuscenut. 
|. Hoxasateapertso. Ilycth B=1—I1/p, ecam m=2,3, -u nyctb 


{ < min {ay ,1l— “1, ecH m>3, Torga cyulecTByeT Takoe a =a (B)E 


HT, */2), ro 

| | fo} (Ao “v) —3(Ao “w) IL —a(T Peat (8) | vu—w lle «ay 

| Ocraetca mpumeHutb (4) u Teopemy 2. 

_ Jina cayuan ofHOrO mpoctpaHcTBeHHOrO NepeMeHHoro Coulee CHJIbHbIE 
PC3YJIbTATbI (CYUIECTBOBaHHe KJIaCCHueCKOrO pellleHHA Ha BCeM cCermMeHTe 
0, T]) nonyuensi B (*) 

| OTMeTHM, YTO H3JI0X%KCHHbI B STOM NYHKTe MOAXO MpHMeHHM VW K NHep- 
.OH KpaeBol 3afaye JIA HeJMHeHHOrO NapadosMuecKOrO ypaBHeHHA.: 

_ Atop BbipaxaeT OnarojapHoctb M. A. KpacnocesbcKomy 3a NMOcTaHOBKy 
aan. 


Hakoney, nyemo 


| BoponexckHi cCembcKOXO3AHCTBEHHBI Tlocrynuse 
Pp 
| MHCTHTYT 17 IX 1959 
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Jlorsanes Akagqemunu nayrk CCCP 
1960. Tom 130, Ne 2 


AISPOTHHAMHKA 


O. C. PbIDQKOB u lr. Me LE®TEP 


NPHBJIADKEHHOE MOCTPOEHHE OJHOFO KJIACCA 
HECTALLHOHAPHDIX OKOJIOS3BYKOBbIX TEYEHHA 


(ITpedcmaenexo axademukom C, A. Xpucmuanoeusem 14 IV 1959) 


Tipu61mKeHHbIe ypaBHeHHA, OMNHCbIBAIOWHe CTalMOHapHble OKOJO3BYyKOBBIe }| 
ABWKEHHA 1a3a, Obl MOyUeHI M McceqOBaIMcb MHOTHMHM aBTopamH (1~°)./ 
B pa6ote (*) BbIBeqeHO ypaBHeHHe, KOTOPOMYy YJOBJIETBOpAeT NOTeHIHasl CKO-) 
PpOCTH HeCTal\HOHapHbIX TpaHC3BYKOBbIX TCYeHHH, KOra H3MeHeHHe NapaMeTpos | 
MOTOKa MpOHCXOJUT BO BpeMeHH JOcTaTOUHO GbIcTpoO. B HacTosueH padoTe M0-| 
JIyY4eHO TOUHOe YaCTHOe pellleHve STOO ypaBHeHHA, KOTOPOe OMNMCbIBaeT NOTCH- | 
WMaJIbHbIe TEYEHHA O€3 CKAUKOB YIJIOTHEHHA, COepKalllMe H3MeHAIOWUIMECA CO 
BP€MeHEM MECTHbI€ CBEPX3BYKOBbIe 30HbI. DopMa conwa He 3aaeTCA IIpH 9TOM 
3apaHee, a JOJDKHa ObITb BbIOpaHa B COOTBETCTBHH C MOCTPOeHHbIM pelleHHeM;. 
BOOOUe TOBOPA, OHA MeHAe€TCA BO BPeMeHH. 

IIpoctpaHcTBeHHbIle NOTeHIHaJIbHble TEYCHHA HeabHOrO raza YOBJeTBO- 
PxAIOT ypaBHeHHAM 

hd) 


oT — PAD + 2grad Dgrad 2 + grad Dgrad (grad)? =0; —(1)/ 


aD 4 2 
or ty (grad O)? + =" = const, Om 


rye t—spema; A—onepatop Jlannaca; © — noTeHiMam cKOpocTu; a — MeCT- 
Had CKOPOCTb 3BYKa; *— OTHOLWICHHe YeNbHbIX TelOeMKOCTeH. 

PaccMOTpHM JIBHxKeHHe Ta3a B OKpeCTHOCTH KpHTHYeCKOrO CeyYeHHA coral 
Jlapaa, KoTOpoe OOaqaeT TBYMA MWIOCKOCTAMH cumMeTpuu. Byyem cuuTatb,) 
uTO CKOPOCTH Y4aCTHI, B MOTOKe MO BeJHYMHe H€3HA4HTeJIbHO OTIIMYAIOTCA OT| 
CKOpOCTH 3ByKa, @ YIVIbl MexKY HallpaBseHHeM CKOPOCTH M OcbIO comma! 
Masibl. CoBMeljad OCb X IMJIMHJPHYeCKOH CHCTeMbI KOOpAMHAaT x, 7, % Cc OCbIO 
coma WU HCNOAbsyA OObIYHbIe MpeANONOKeHHA TeOPpHA TPaHC3BYKOBbIX TeUe- 
HMM, 43 ypaBHeHuit (1) u (2) umeem (’) 


_ 09 Pp 00 1 Oo Rohr) 1 09 
Sn, Oxtn | rea) @tO8® Aa -GOROGIAML TY Or eae (3) 
B nowyyeHHOM ypaBHeHHHu iH, 
fi 
TET 4% )=O(x, 7,9, Jax (9 <a,x) (4 


M HCMOIb30BaHO oOosHaueHve t= a,t. Iloctonuuaa a, B (4) paBHa KpuTH: 
4YeCKOH CKOPOCTH 3ByKa, KOTOPy!O OKa3bIBaeTCA BO3MOXKHbIM BBECTH, Tak Kaki 
N€PBbIM WICHOM B JIeBOH 4YaCTH ypaBHeHusA (2) B paccMaTpHBaeMOM MmpHOuIM: 
2KCHHH MOKHO MpeHedpeup. 

Hudepenumpys coormomenve (3) no x m BBO”A HOByw dyHKUHIO 


0p 
os (5) 
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| 
NOJIYYHM ypaBHeHHe 


a ao 07 u dh @eB O*u 1 du 
BOM Ga. 17,73) aDP en “ox de Rar MOR Tae (6) 


B pa6otax (°°) nonyyeHb! pemenusa ypaBHenua (6), KoTOpble mpeyctas- 
JIAIOT CTALMOHAPHBIe CMeIUAHHbIe TeYeHHA, COMep»xKallyMe MeCTHbIe CBepX3By- 
KOBbI€ 3OHbI B HEMOCPeACTBEHHOHM OM30CTH OT CTEHOK B OKPeCTHOCTH KPHTH- 
aeckoro ceyenua coma. Menonpsya pesyibtaTbt pa6oTe (1°), smerko BUeTS, 


/4TO pemeHve, KOTOPOe ONNCHIBaeT aHaJIOrMUHbIe HeCTalWOHaApHble TBHYKeHHA 
Ta3a, MO#XHO HCKAaTb B BUTE 


u = — 209 BL gare? (1 + b+ 2h cos 29) 1? + Adem 2g (E, 2): 


A, 
E = A(t) + cx + d(1 + kcos 29) 7”. me 


Tloncrapiaa BbipaxKeHusa (7) B ypaBHenue (6), merko NOKa3aTb, TO (pyHkK- 
\WHA A(t) M MocTosHHbIe c, d uk MoryT ObiTb BHIOPaHb! MPOM3BOMbHO, a 


QyHkKuna g(, t) MOKA yROBMeTBOpATh AMddepenunanbHOMy ypaBHeHHIO B 
MaCTHbIX UPOM3BOJLHbIX 


0 0 (le yao 02 0 
Rg fete =f? (@=1+#)). (8) 


\Berony B ambHewiem OyeM cuNTaTb JIA MpocToTH, uro c>0 u d>O. 
| SameTuM Tenepb, YTO COCTaBIAIOMIHe CKOPOCTH NOTOKa m0 KOOp~MHaTam 
(Ux, Ur HW Ug atoTca dopmMysamu 


1 dp 
Bee A pgs ur mah Tag ae x+ir ao’ (9) 


SHG 800. a, 09, a, 


Otciwoya cuenyetT, TO vy =a,u/(x+ 1). Halizem octambHble Ee KOMMO- 
HHEHTbI CKOPOCTH UV; HM Vg. JIA STOFO BOCHOMb3yeMCA ypaBHeHHAMU, KOTOpbIe 
BhIPaKaloT ycOBNe, Oe3BUXPeCHHOCTH TeyeHHA: 


4 Ov, 00g - dv, 00, O(rvy) dv, 10 
ra Carer eee. Vide. © 1K 02 are a Osa: (10) 


I} 


V3 nepBbix JBYX ypaBHeHuH STOH CHCTeMbl, IIPHHHMaA BO BHAMaHHe ops 
MyJIbl (7), MMeeM 


tty, = — 16d%%k xr sin 20 — 8d2ckg (E,2) r sin 28 + — x3 (r, 99); 


elas vp = 8d?c"? (1 + Rk? + 2k cos 29) xr + (11) 


a 


+ 8d?c* (1 + kcos 28) g (E,t)r + xe(7, 9, 7). 


Ucnomp3ya mociegHee u3 cooTHomenni (10), NomyyuM ypaBHeHNe, KOTO- 
Oe CBASbIBAeT TOJlexKaulNe ONpeseneHuto (PyHKUM yi (7, 3, t)HYXe(r, 9, 7): 


oa (12 
Orato oon” (12) 

Bropoe ypaBHeHue, KOTOPOMY YOBJeTBOPAIOT 9TH CyHKIMH, Halijem, 
ocTaBsasd Bbipaxkenua (11) B ypaBHeHve JBM2KeHHA (3): 


OX2 en a = 

or Rta 09 aie r Xe 
=o ong ek 
Bde Se 


‘| 
= 16d%e* [d (1+ #2) (1 + bcos 28) 7° + (1+ #YA— Fd oa |- (13) 
PATEL 


Uactuoe pellenue cucrembl ypaBHeHuit (12) u (13) ompegenaetca copmy- 
Jamu | 


my = r[Lsin 48 — 3 Po (1 +k) sin 29]; ; 


ya = 8d°c*[(1 + #)A— de? SE] r+ (14) 


+ 4r8[— 4 1cos 49 + $dlo% (1 +) cos 29 -+ dor (1 + k%) |. | 


OctTaJIbHble PpellIeHHA STO CHCTeMbI MOXKHO, BOCIIOJIb3OBaBIUHCb IIpPHHI- : 
TOM CYMepnosHilHH, BbIPasHTb uepe3s rapMoHMYecKHe dyHKuMH. Jina onH- 
CaHHA TeYeHHH B COMMax, NoMepeynble CeyveHHA KOTOPbIX MMeIOT BE OCH 
CHMMeTPHH, MO2XKHO HcHOmb3OBaTb pellienue (14), Tak KaK Ip 9TOM (PYHKUMH | 
Vy MW Ur OYAYT YeTHLIMM TO 9, a PYHKUMA Ve HeyeTHOH. ! 

TlonyueHHble pellleHHa, ONMCbIBaIOUIMe U3MeCHAIONIMeCA BO BPeMeHH BU XKE- | 
HHA ra3a, MepexOMAT B pellleHwe cTallMoHapHo 3agaua (1°) npn A=—O4U 
g=g (6). 

Ilepefigem Tenepb K Gomee nogpo6HoMy UccreqoBaHuio yHKuAH gi (é, 7). 
C sto WembIo, BBOAA HOBy!IO HesaBHCHMy1O TepeMeHHy10 y= 2dc*t, MHTer- | 
pupyem ypaBHeuue (8) mo €: 


0 ) ) 
gat get (15) 
Hanuulem cucTteMy OObIKHOBeHHbIX WudppepeHUMabHbIX YypaBHeHHH, COOT- 


BETCTBYIOUIUX KBa3HJIMHeHHOMY YpPaBHeHHIO B YaCTHbIX Mpou3sBOAHbIx (15): 


GE OE ae 
ge gta 


Ileppoe ypaBHeHve 3TOM CucTeMbI sJIerKO MHTerpupyetca (2°): 


dy. (16) 


a ee oe ae =)" | 

— — == €}. 17) | 

(i+ a) ET Ge : (Li 

3yecb €; —IIPpOH3BO/IbHaw MOCTOAHHaA, Aa BeNHYHHbI gy U gg BbIpawKatwrtca 
PpaBeHCTBaMu 3 


gi ="fa(L—V1+ 4%); g2=*/2(1 + V1 4°). ((18) i 


Ucnoup3yA MOsydeHHOe pellleHHe, MOXKHO HaliTH elle OMMH He3aBUCHMbIii 
nepBblii HHTerpad cucTempl (16). Samuuiem ero B Bue 


1 eke OF (19) 


rye €; —MpOW3BOIbHad NOCTOAHHaA, a *yHKUMA g BbIpaxkeHa uepes & mpu | 


MOMOMM dopMyvint (17). Pemenue ypaBHeHuaA B YaCTHBIX mpowsBo_HEIx (15) 
MOXKHO Telepb 3amvcaTb B Bue 


(e+ Sy (e+ Sy "= eye). (20) 


PyHKUMA eB COOTHOWeHHH (20) NpousBonbHa. IIpu e = const pemexue (20) 
MepexOUT B pellieHHe, OMNMCbIBAaIOlee COOTBETCTBYIONIMe CTallMOHapHble Teye- 
HHA, KOTOpbIe Obl MOAPOOHO uccmeqOBaHEI B pacore (2°), 

Tlorenyvabuble TeYeHHA C MeCTHbIMH CBePX3BYKOBbIMH 30HaMH, BOOGIE 
TOBOPA, H€BOSMOXKHbI Oe3 CKaYKOB ynvioTHeHHA (11-18), Ecnu jake Aa HeKOTO- 
poro COlsla Takoe TeYeHHe OKa3bIBaeTCA BO3MOXKHBIM, TO IPH MaJIOM U3Me- 
HeHHH ero (OpMbI NOABAAeTCA CKayOK ymwoTHeHHuA. Tlostomy BbIpaxeHue 
(20) onucpIBaeT pasBHTHe MeCTHEIX CBepX3BYKOBbIX 30H, BOSHUKAIOULUX 10 Mepe 
YBeqMYeCHHA PasHOCTH JaBJIeEHHH Ha BXOJe H BbIXOJe COMa, CTeHKH KOTOPOrO 
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M3MeHAIOTCA CO BpeMeHeM. OHM JOKHEI OBITh BbIOPAHbl B COOTBETCTBHH C M0- 
‘CTPOCHHBIM pellieHvem. Ojnako B pa6orax (8,°) noKa3aw0o, uTO B cTalHonap- 
HOM Cylyuae MIpW Nepexoye OT OfHOrO pexkuma, ONMCbIBaemoro opmysamu (7), 
(11), (14), K apyromy cTeHKM coma MeHAIOTCA He3HAaUHTeENbHO. 

B coorTsercTBuv c pelliesuem (20) pasMepbI CBepX3BYKOBOM 30HHI, KOTOPaA 
OpasyeTcA MepBOHayaIbHO BONH3M CTeHOK KaHasla B OKpeCTHOCTH KpHTHYe- 
\CKOTO CeYeHHA, MOcTeneHHO yBemMuMBatotca, Korga pa3HOCcTb jaBseHuf Ha 
‘BXOJe€ H B BbIXJIOMHOM 4YaCTH COMMA CTaHOBUTCA JOCTATOYHO OOO, MecTHaA 
\CBEPpX3BYKOBad 30Ha 3aMbIKaeTCA Ha OCH KaHaua. B pemenun (20) dyHKuNa e 
KCTPEMHTCA IPH 9TOM K HyyIi0. 
MoxuHo TloayuuTb u Gomee OOuIHe pellieHva, eM yKa3aHHble B HacTOsUelt 

adote. Ja sToro BerHaNHEI c, d u k B opmyuie (7) HaqoO CUNTAaTb 3aBHCALLUMH 
or BPeMeHH; BCe HCCJIeEOBaHHe Mp STOM YCJIOMKHAeTCA He OYeHb CHIbHO. Kak 
ObIIO yKa3aHO BbIlle, WIA MpHOmMxKeHHOTO MpepcTaBeHHA Pa3sHYHBIX cTa- 
M{HOHAPHbIX P@XKUMOB B 3a]aHHOM COII€ MOXHO BOCMONb3OBaTbCA pellleHHeM 
K7), MpvyeM BxOJAWIMe B HeTO NOCTOAHHbIe OCTaIOTCA HeH3MCHHBIMH. 
TlocKobky TeopeTHyeCKHe Pe3yJbTATbl YOBJIETBOPHTeMbHO COrmacyloTCA 
i SKCIePHMCHTAJIbHBIMH JaHHbIMH (°), MOXKHO ORKUMaTb, YTO HU WIA NpHOmMxKeH- 
(HOrO ONMCaHHA HeCTalMOHapHbIX Mpoweccop B conmax JlaBana MOXKHO MIpH- 
MCHHTb MOCTpOeHHOe BbIlle pellieHve, OCTaBJIAA B HEM BeMUMHEI Cc, d u k no- 
TOAHHEIMH. 


MuctutyT xMMHuecKol (bH3HKH Tloctym“s1o 
Axkajemuu Hayk CCCP 25 III 1959 
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Jloxnagn AkawemMun nwayrx CCCP 
1960. Tom 130, Ni 2 


TH IPOMEXAHHKA | 
B. H. QKUPYJIEB 


O ABJIEHHH SKEKUMH JJIEKTPHUECKUM PA3SPSA]IOM 
(II pedcmaenexno akademukom JI. HU. Cedoeoim 16 1X 1959) 


Paccmarpupaerca Teopusa 9SyleKTpHyecKorO paspaya B cpene Cc KoHeu-| 
Holi mpoBogumocrhio. Tloka3saHo, To ocecuMMeTpuyeckui pa3spay mpHEH-| 
WHMHAJIbHO COMpPOBOKLaeTCA TBHXKEHHEM Cpebl, OKAasbIBaH Ha Hee SKeCKTUPYO-| 
mee felicTBHe. BEIBOLATCA 3aKOHbI MOLOOMA JA OCeCHMMETPHUHOTO paspsAa) 
W JalOTCA ABTOMOJEIbHbIe PellleHuA NIA erO ypaBHeHHH. 

§ 1. YpapHeuua MarHATHOW ruppOMeXaHUKH JIA Cy4aad MOcKoro paspsxqa} 
B HeCXKHMaeMOH cpelle HMeIOT BUI i 


(Vy) Hl BIT ely Sos na olY ete + VP ms (1)) 


rye H — HanpaxKeHHOCTb MarHUTHOrO NOJIA (B JaHHOM CJlyyae MMeeTCA JIMILIbY 
COCTABJIAIOMaA BAOb OCH Z, CCJIM MJIOCKOCTb xX, Y— IJIOCKOCTb, B KOTOPOH) 
JI@XKUT BEKTOP IJIOTHOCTH TOKAa j); Vm—MArHHTHaA BASKOCTb; p — IVJIOTHOCTh | 
cpefbl; p— laBsIeHHe; V— BeKTOP CKOPOCTH; Pm = P+ H?/8n. | 

Ecau 0 paspajyja JBM2KeHUA Cpebl He ObII0, TO H B Mpouecce cralno-| 
HapHoro paspsjfla JBHKeHHA BO MHOrHXx CilyyaAx He OyzerT, u HallpaxKCHHOCTb 
H, Kak MM B OOBIYHOM 9JIEKTPOJMHAMHYeCKOM CJly4ae, YOBJIETBOpAeT ypaBHe- | 
uuio AH = 0, a BemMuuHa aBJIeHHA HaXOAMTCA U3 COOTHOWMeHUA p -- H?/8n=} 
== COST. 

§ 2. YpaBHeHHA MarHuTHOM THApOMeXaHUKH JIA ciyyuas eraynOHA Da 
OC€CHMMeTPHUeCKOrO paspAya B HeECKHMaeMOM cpee HMeIOT BUI 


OH OH estou OH nO Hee lsOH Wal eae Oe ae : 
bon an og Aas Some ie) ae eee 
Ou Ou 1 9Pm Oru , 1 Ou Ow 
tnt og ae 5+ v(5 ! pe ae) 

Ov Ov 1_..OR m FH? 020 4 Ov v4 02 uv 
Nee Qs el ee + = Oe oe an ee CaN 
ras CY p, oy An py | ee y oy ae 


X—OCb CHMMeTPHH, v— KOS*PPHIMeHT BASKOCTH; B JaHHOM cyly4¥ae oranuHa| 
OT HYyJIA TOJIbKO COCTABJIAION[aA BeKTOPpa HaMpAXKeHHOCTH MALrHMTHOrO NoVA, 
NepneHLMKyJAPHaA MePHAMOHAJIbHOM MJIOCKOCTH x, Y. 

Ilokaxkem, TO OcecHMMeTpHuecKHii paspay, B NOKOAMelica cpeze HeEBO3MO- | 
2KeH. Jlelicraurenbuo, Tipeqnosarai MpoTuBHoe uM Aupepenyupysa TpeTEe! 
ypaBHeHwe cycTembIl (2) Mo y, a ueTBepfoe no xX uM BbIUMTaN pesybTATHI,) 
nowyuuM, uto OH /Ox =0, T. €. HallpsxKeHHOCTh MarHUTHOrTO noua von 
BOPAeCT B 9TOM CJIy4ae ypaBHeHHIO 


| 
| 


ppt OH setuid iees j 
hs pul: (3) 
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E ,MHCTBeHHaA OTJMUHAA OT HYJIA B PaCCMaTPHBaeMOM CJIyyae COCTaBJIAIO- 
IaH BeKTOPa MJIOTHOCTH ToKa 


i= alge He). (4) 


ORT yay P= ody ©) 
Cpapunpaa ypapnenua (5) u (3), mpHxonyM K BBIBOLY, YTO AA OrpaHMueHHO- 
TO paspaya (T. €. paspayla C MeHSIOMIelicaA BOJb Y NMOTHOCTbIO TOKa) OB He- 
OBMECTHBI, PMG? 

Takum o6pasom, pa3sGupaembrii ocecuMMeTpuyueckuit paspaq Bcerga corpo- 
OK MaeTcCA JBUKeHHeEM cpesbl. B cpeTe 9TOFO CTaHOBHTCH SACHBIM HeCcOocTOA- 
(TEJIbHOCTb NOJIOXKeHHH MarHUTHOH TuApOcTaTHKU JWIA MCcIeyemMoro OcecuMMe- 
|TpHyeckoro pa3psifa: pellleHua, Nosyyaemble TaM, He MOryT ObITb peaJM30BaHbl 
a Ke B Cpepax C MOOOM CKO YrOLHO Gobo, HO KOHEYHOM MpOBOLUMOCTHW o. 
| § 3. B qanpueitimem OyyemM paccmaTpuBaTb cayuaii, Kora OespasmepHad 
| agen R=I/vmcVp xBenka, T.e. R11 (c—ckopocTs cpera; 
\{ —- nome TOK B pa3paze). 

Bemmunna R ABIAeCTCA OTHOWCHHEM XapaKTepHOM BeMUNHbI MHePUMOHHbIX 
‘WICHOB K XapaKTe€PHOH BeJIMYMHeE JMCCHMaTMBHbIX WICHOB B NepBOM ypaBHeHHu 
cucTempl (2). B cayuae, ecmm BemmunHa R BesmKa, HMeCT MECTO ABJIeHHeE Tua 
OrpaHH4HOrO CJIOA: paspA KOHWCHTPHPyeTCA B OKPeCTHOCTH OCH xX; Hampa- 
CHHOCTb MarHHTHOrO NOJIA uMeeT nNopsyoK J/cd (6—TomNMHa pa3spaqHOrO 
To0a); CKOpOcTb uw uMeeT NopsnoK I/c Ve 6, T. €. ABIAETCA OONbIION BeH- 
fMHOH; Ha OCHOBaHHM NepBoro ypaBHeHHaA cHcTeMbI (2) TOJMHa pa3pxaxqHOrO 
cTom6a 6 umeet nopanok L/R. 

Ha oOcHOBaHHH ypaBHeHHA Hepa3pbIBHOCTH NOpAMOK cKOpocTH v Oyyer 


W/cVoL, tT. e. u<u. Onennpan wienbl, Bxo_amue B CHcTemMy ypaBHeuHnii (2), 
OyuMM, TO WIA paccMaTpHBaemoro ABJeHHA ypaBHeHHa (2) c OTHOCH- 
Hee TOUHOCTbIO JO BemMuHH TopayKa (6/L)* npwnumaioT Buy 


| 1 (dy 0H ef aha Hop (ee 1 oH zt) 
m 


| Y \ay ax — dx dy) + wax — *m\ age yay — PF)! 
| Os cay) PU Ning a mm a 
YLy dyoxdy OAxdy\y dy/| pp Ox y oye —-y®? Oy® © yoy!” 
| OP m H? 41 dv’ tah 
—_—- i 1D eet Se Sees 
Oy Any y 0 y Ox 


(ee /oV0T. | Ob8T\ A, (OT », ee Set Ae es 
7 0 (ay a2 — aeay) = "aa t y dy) OP \ae yay) + oe Pa 
Cp — YeubHasA TeMJIOeEMKOCTb MpH NocTOAHHOM jlaBleHuH; T — aOcounoTHad 
Wemnepatypa; &— KoatppullueHT TemiompoBosHOCTH). 
Tlocmequee ypaBHenue ABsIAeTCA YpaBHeHHeM TemoBoro OaJlaHca. 
PaccmoTpuM culyyali paspaya, MoKa3aHHbili wa puc. 3. Murerpupya TpeTbe 


| paBHenue cucTempl (6) no y OT y WO &, UMeeM 

eH? 

¥y 
Tludbepenuupys mocmenHee COOTHOIWeHMe NO x M 3aMedad, YTO AA pac- 
bMaTpwBaemoro Bua paspaga O| H|/0x <0, Ha OcHOBaHMM BTOporo ypaBHeHua 


uctempbl (6) nomyyaem (v = 0) 
©) a du /dt > 0, 


. e@. Belomy u>O0, ecm Ulr-o = 0. TakuM oOpa30M, pacKpbiBalolulMiica 
bcecuMMeTpHueCKH paspa OKasblBaeT Ha Cpejly SxKEKTHPYIOUlee BOSMeHCTBHE. 
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IIpupeqeHHoe JOKasaTeJIbCTBO OCTaHeTCA, OUCBHHO, B CHsIe H WIA CHKUMAE- | 


MOM Cpefbl C MepeMeHHOH MpOBOAHMOCTHIO. 


§ 4. TIpouspegem B ypaBHeHuax cncTembl (6) npeoOpa3soBaHue mMo06us | 
BULA $; =e Pa, TH Up — Oe3pasMepHad NOCTOAHHAA BeNMUMHA (NOM BeuIHUN- | 
HOll @ pasyMeeM BCe MepeMeHHbIe H MOCTOAHHBIe, BXOAUIMe B ypaBHeHua (6)). | 
Tlorpe6yem, uTOObI ypaBHeHHA JIA BeJIMYMH d. Obl Te xe, YTO HU IA | 
BeJIMUHH 1; TOra MOMyYHM cyueWyIoulylo CHcTeMy ypaBHeHH, KOTOPbIM yJOB- | 


“IETBOPAIOT BeJIMUHHbI Uo: 


: ; Ee al 
By = Uo, Pes Py = Pole, Uy = xs 
Bo Be, 
(7) 
—t ee ON = 2 
ng Jeena emai Wve MM hms Freed 
By MM cy 
BesWunHE! py, H Ly OMpeeAIOTCA NO PopMyviaM: 
My, By { 
Viateaieant VO aie age (8) | 
Py xy ; 


B jambueliiem OyeM CuuTaTb, YTO P, B pa3spsye MHOrO Soule AaBseHUA | 
Ha Oe€CKOHeUHO OOMbUIHX paccTOMHNAX OT Hero (T. e. p, = 0) ucpema Ha GecKo- } 


HeEYHOCTH MOKONTCH. 


y y f 


ea il Puc. 2 
PaccMOTpHM [Ba pa3paya B JBYX pa3JIMYHIX cpefax, re BeMUMHBL | 
pc, v 
@ =v/v,, M MarHuTHoe uncno TIpangraa Pr,,=—{-~  OfwHakoBbl; Tora | 


BTOpoe MH TpeTbe ypaBHeHHA cucTeMbI (7) SKBHBaJIeHTHbI mMepsomy. Ilycth, 
Wasee, pacCCMaTPHBaIOTCA pPa3spxAbl MeKTY ABYMA TOYCUHBIMH 9JIeEKTPpOaMu 
A u B (co. puc. 1), pacnosoxeHHbIMu Ha OCH X, HW WYCTb OTHOMIeHHe paccTO- 
AHM Mey SJIeKTPOaMH COOTBETCTBEHHO B paspsafe 1 UB paspaye 2 OyseT 
paBHo a. EjuucTBenHoe HeoqHOpomHoe rpaHvyHoOe ycloBue OyyeT: Ha yyacTKe 
O0<x<xg limyH =2]/c, rye ]—nonuHbli TOK B paspszze. 

+00, 


g¥ 
Tlon02xHB py = py =a, TosyuHuM 


Poby By By 
= 2 = LAE = — ae be == is 
Pom ey a” Yu Yo at VT Be, a 


(9) 


Ik Toro uTOObI WBa pacCMaTpHBaeMBIe pa3spafla Obl MOQOOHEI B COOT- 
BeTCTBHM C TpaBuJioM (9), HeOOXOLHMO, UTOOBI BeIMYMHbI TOKOB OTHOCHJIMCb Kak 


r= Vee ins (10) 


PaccmoTpyM jlasee yjBa pa3payja B cpeqax C OAMHAKOBLIMM @ HM Prm MexKLYy 
TOYeUHBIM SeKTpoyzom A wu OeCKOHEYHO TOHKHM KOJIbIIOM MaJloro pasuyca B 


(cM. pwc. 2) c O2MHaKOBbIMM pacCTOAHMAMH OT TOUKH A JO KOJIbIAa (uy = 1) 1 


H pa3HbIMH pagqMycaMu Kovlell, OTHOCAIMMXcA Kak DJ (u,=b). 3aKon nomo6ua 
ANA STOTO Bua paspaAfa GymeT culelyroulMi 


2 
Ss By n By Bo Monn 
to a> Po Sot Pte pe 
tte iB 
ny wes, tht ( ) 
Hae b TOSAETRAG Ss 
~p 
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§ 5. Cuctema ypapHenuii (6) nua ocecumMeTpuyeckoro paspsana yonycKaeT 
Jie ytOulM KaCC ABTOMOJeJbHEIX pelleHuit 


iE Se 2 R2 
Ha GRO) b= va xf 0); Pn = gO); (12) 


[4 
PN hoot ee UT 


rae cbyukunn A(C) f(C), g(€), ¢(€) ynosnerBopstor cucteme ypaBHennii 


Erik ap CfA! OP — I) ht (2x + 1) Ch! + Oh" h (Ff + aff) = 0; 
| (1 + a) f’?— ff" + iE oe Of (OOo ah es) EE of" —f" 3 +) ChB) 


cy il 
Ar 


Pr, (Qf t— ft) =e + + El + Dat ep+o(E—E). 


(fee 


oc =— 
o 


TlocTosHHble BeJIMUMHbI y, %, 5, g CBA- 


BaHbI COOTHOIMeHHAMK y 
Oa 2 AG vy - De 
gq =— 2ya. (14) 


] 
| § 6. IIpeqnonoxum, uTo paccTosHHe 
Hex Ty s1eKTpoqamu Au B BewauKo (puc. |) 
{ u3y4uuM MoOBeweHwe pa3spaqa B  oOKpe- 
iTHOCTH 9u1eKTpofqa A. Mckomoe pemenue 
byeT AaBTOMOJCJIbHBIM CO CJIeYIOUuMU Puc. 3 
4HaYCHHAMH MOCTOAHHBIX: 


| Ci — — a> Gg =: (=>. (15) 
SHaueHHe MOCTOAHHOH _ BbIOpaHO TaKHM, YTOOLI ObIJIO BbINOJHeHO rpaHHy- 
iy ycnosue lim yH = 21 /c. 

| yoo 


Mtak, uToObl pellivTb NocTaBeHHy!O 3aflauy, HeOOXOJMMO MCCJIeOBaTb 
jucCTeMy ypaBHeHHH: 


— fh + C(fh)’ + Ch" —th’ —h(f —Cf’) = 0; 

; — pth —pasegtteye tol —r+ 4h); (16) 
i 3 ” ’ 

| Ant?g’ = — A Prm (OPt+ fl) +0 + +h +0 (F— re) =o 


ro pewenuto (16), Aa cxXHMaeMOrO COBepIIeHHOrO BASKOFO [asa B CJlyyae 
PpoH3BobHOro mapametpa R u MOCTOAHHBIX KO9PHIMEHTOB BA3SKOCTH, Tell- 


1] B 3akslloueHHe OTMETHM CYILECTBOBaHHe aBTOMOJCJIbHOTO PeMeHHA, aHaJIOrM4y- 
OMPOBOAHOCTH H MarHHTHOH BASKOCTH; 9TO pellleHHe HMeeT BU 


| 4 4 ; : eet: soda Deane 59] 
7 = —-hQ); p= xf (9; Pm == 8 (0) 9 =! (6); = at (0); C= Dgaae 
LleuTpanbublii asporHyzpoquHamMuyecKHi MHCTHTYT Tlocrynusio 
sa uM. Ht E. )Kykosckoro 10 XJI 1958 
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Jloxaangm Axagemuu nayx CCCP 
1960. Tom 130, Ni 2 


THIPOMEX AHHKA‘ 
M. H. KOPAH 


O MJIOCKOM TEYEHMM BECKOHEYHO MPOBOAAMIEH SKAAKOCTH 
C NOYTH NAPAJWJIEJIBHbIMH BEKTOPAMHM MATHUTHOLO TMOJIA 
MW CKOPOCTH 


(ITpedcmaeaexo axademukom A. A. Jlopodxuuoineim 9 VII 1959) 


th 


TO pa3pbIB MarHHTHOrO MOJIA, T. e€.| 
TeueT TOBePXHOCTHBIM TOK. CniJa,|} 
jlelicTByrollai Ha STOT TOK, MepmeH-| 
(\MKyJIApHa MOBepXHOCTH TeJla H BOC-) 
MipHHUMaeTCa €10 KaK M@FHUTHOe [aB-| 


JIG@HHE. 


He NapaJiJIeJIbHbI BO BCeM MOTOKe, TAK} 


H=-V Ha OeckoHeyHOCTH, TO OHM} 
Kak [V, H] = const Bo Bcem notoxe *. Ha nopepxHocTh Tela, OUeBHHO, HMeeM: j 
onl g Pedeaes OES a bets. (1}] 


re V; u H,—cCOOTBeTCTBeEHHO KaCcaTeJIbHait MW HOPMasbHaA CocTaBJIAIOUIMe | 
BeKTOpa CKOpocTH u Nowa; U..— cKopocTb HaGeralollero MoTOKa, HampaBJeH- | 
Had BOb och x; Hy. o— COCTaBJIAIOWad MarHHTHOrTO MOA BJONb OCH Yi 
(cm. puc. 1). 

M3 (1) cpa3y BbiTeKaloT Ba BaXKHbIX CJleCTBUA: 

1. H,=-0 Ha moBepxHocTu Tesla. CieqoBaTembHO, Ha MOBepXHOCTH Tesla 
JM9JIeKTpHKa He MOXKeT ObITb NOBEPXHOCTHBIX TOKOB, TaK KaK B IIpOTHBHOM| 
cayyae cusia, eHcTByrollad Ha STOT TOK, Oblla Obl NapaswetbHa moBepxuHo-} 
CTH, UTO H€BO3MOXKHO B HeabHOM MKUKOCTH. | 

2. [Ipu mpwOnuxenuu kK KpuTHyeckoh TouKe (V;—>0) mone Hy— oo. | 

B nactosmjelH paOote 6yfeT paccMoTpeH HOBbIM THM mMorpaHuyHoro cuio4g, | 
CBA3aHHbIM C MepBbIM H3 yKa3aHHbIX (aKTOB HW BOSHMKAIOIWM Ha MOBepPXHO-) 
CTH TeJI pH MOUTH MapaJWIeMbHbIX BeKTOPaxX CKOPOCTH H HOA (T. e. npH| 
MaJIOM € = Hy o/ Hyoo) B WAeabHOM OecKOHEYHO MpOBOAAMIeH KUAKOCTH. 

§ 2. J[na BbIacHeHHA CYIeCTBa ABJIeHHA pacCMOTpHM msIOcKOe TeyeHMe 
WeasIbHOH OeCKOHEYHO NpOBORAeH HecxKMMaeMOH M%KUAKOCTM Cc NOUTH Napas- 
JI€IbHBIMM BeKTOpaMM Moa uw cKopoctu. Ha nopepxuoctu tena H, = O(e). 
CreoBaTesbHO, BHYTPH Tea Ha NoBepxHocTH Hy=O(e). Tlockompxy, co- 
TlacHO CKa3aHHOMY BBbIIle, Ha MOBeEPpXHOCTH He MOKeT ObITb paspbiBa NOMA, 
TO H BHYTpH %KuAKocTH Ha MoBepxHoctu H;=O(s). C Apyrol cropousui, 


sa I[peqnonaraetca, YTO Ha TeveCHHe HaJIOKeHO JJIEKTPHYeCKOe Mowe, nepnenHanky Jape 
HOE IIJIOCKOCTH 4epTeKa, KOMIMe€HCHpyrousee MH]YKUHONHOe Tove. 
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CHO, UTO BCe Moe TedeHHA (3a MCKMOYeHHeM OCOOEIX OOsacTeli) omKHO 
alo OTJIHNaTbCA OT TeyeHHA pH e=—O0. B nocnegHem xe cmyyae Ha NO- 
BepXHOCTH Tela B xHAKOcTH H;—=O(1). CneqoBaTenbHo, pa3sppB mola y 
OBePXHOCTH, CyllecTBOBaBIMH mpH ¢=0, pasmbiBaerca np e=-0 B norpa- 
HMYHBIM CIO TOJMMHOK NopAyKa &, B KOTOPOM Movie usMensetca oT H; = O(c) 
ia MoBepxHocTn 0 f/y=O(1) na rpanuye cox. Takum o6pa3om, Bce Teue- 
Me MOXKHO pa3sOHTb Ha Be OCHOBHBIe OGACTH: TeYeHHe, Majo oTmuYarollee- 
ira OT TeYeHHA Tp ¢ = 0 (c NapaswiewbHBIMH BeKTOpaMM NOI UM CKOpOcTH), 
TeyeHHe B MOrpaHHyHOM cyloe (pwc. 1). Oco6nimu aBnaioTca TaKxKe  o6Na- 
TH BOJIH3H KPHTH4eCKHX TOUeK. 

YpaBHeHHA, ONMCbIBAaIONIve TeYeHHe, HMeIOT BHI 


OH OH 
ade easy mena Ete op (2) 
Oxia Or, Ox Oy 
Ou Oils ss 1 Op Hy eee OH, ; 
pag 7. Byram, oe Ck aa) aye KOA (3a) 
du O05 0 ws it eOp tiga [Ogi we OH alle 
Erte Beate eee rath Ee) 
Iipopoysa OleHKH, OObINHbIe AIA TeveHHii B NOrpaHHUHbIX cJIOAX, MOJy- 
uuM 413 (36), uro p+ H2 /8x nocTOAHHO monepek csox. Jlanee, Ia mpo- 


“TeMIuero CJlyyad, KOrfla BHeE NorpaHuynoro cox Op/dx=0. ypaBHeHue 
3a) IipHHuMaeT BUA 


Ou ou CMa oe SORE aay 5 
I a a gD wrt rae WLLL Day, nestling. ; (5) 


me Temepb x, Y—COOTBETCTBEHHO KOOPAMHATa BAO M NO HOpMasM K MO- 
‘BepxHocTH. YpapHeuua (2) u (4) ocratorca 6e3 u3MeHeHHaA. YpaBpnenna (2) 
MO3BOJIAIOT BBecCTH PyHKUMH ~ HM y TaKHe, 4TO 


| ey. ae eee. PON) Sy Oe, 
| Lag a Oe ae Mee a3 Ay= ax’ (6) 
| [ludcbepenuupya (4) nox wy uucnonb3ya (2), nOJy4HM elle 2Ba ypaBHe- 
HHA: 
| oH oH dv dv 
Y Gap eG eee 
| sir pelts ib prem LCR a a eR kr 
| du du OH, | OH, 
'} Ulonuinn nigga uraatitk- ayes (7) 
Tlepefinem B ypapueHuax (5) u (7) K He3aBHCHMbIM MepeMeHHbIM UM x3 
wMeeM: 
| Tap oy te 9 Tay” 6) 
| OH 00 
Bee ce), 9 
| Ypapuenua (8) umewr runepOomnyecku THN M OO/aLaioT AByMa ceMel- 


iCTBaMH XapakTepHCcTHK: 


1 
ba =F) = yaa (10) 


Byosb XapaKTepHCTHK BbINOJIHAIOTCA COOTHOIMICHHA 


u’ -- ely = 0. (11) 
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| 
Ypapuenve (9), OYeBHIHO, YAOBNeETBOPHTCH, €C/IM BBeCTH (yHKUAIO eo 
Taky!0, TO 


aD nF OD, 
v= Oy ) Ay = ay ° 
Torga u3 (4) nony4auM 
oD Colas) 
OueBuyHO, UTO MO OJHY CTOPOHY OT KPHTHYeCKOH TOUKM MOse BTeKaeT B) 


Teo, 10 Apyrylo — BbiTekaer (puc. 1). panne norpanuynoro con OyyT 
jMHuM y = const, mpoxoqame vepes KpuTHyecKHe TOUKH. IIpunncriBan JM | 
HHH TOA, Mmpoxogamel yepes mepeqHIoIO KPHTHYeCKyIO TOUKy, SHayeHHe jf 
y =0, MOxKHO CJlexyIouIMM OOpasom ccopMy.IMpOBaTb rpaHwuHylo 3afauy WA | 
NOrpaHuyHOrO COA B MMOCKOCTH (y; ¢). 

Tlna pbirekatoulero cio (pvc. 1) Ha sunun y=O0 saqaHbl u = Uo (>) e} 
H, =H,(¢). Upu ¢=0 c rounoctpio yo Bpicmux mopsyzkos H,y=0 u v= > 
= 00 /dy=0 um ®=0. AnanoruuHo ana Bxogamero cnoa u().u Hy ($) }, 
3ayjaHbl Ha JIMHMH MONA xY—=C, Mpoxofaujei yepes 3aQHIOIO KPHTHYECKYIO | 
TOUKY. I, 

Pemenve cucTembl (8), O4eBHIHO, MOKeT OBITb JerK@ ‘BbIPaKeHC B AB- |) 
HOM Bie yepes tbyHKuuH Ay(>) u uy(d). Pemwenne ypaBHenusa (12) OCH | 
HaxowKenua u u Hy, Take He BCTpeyaeT NPHHIMNHaJbHbIX TpPyHOCTeH. | 
Tlepexon K (u3HYeCKOM NOCKOCTH OCYyIMecTBIAeTCA NO POpMy1aM I 


1 , ‘ai 4 
di = pe (udy — Hy db); dy =p (ody — Hy dy). (18) J 


Caa3sb > H X BO rpanvyHow JMHHH y =—const onpeyzemaeTCcH COOTHO- } 

4 

WeHvem db = — Fate) dx, 3necb fH,)(x)—3HaueHue (byHkKUNM, NOMyYeHHOe 
0 


i 
M3 pelleHHA BHelHeH 3aqauu. Ha Oonbmol yacTH norpaHMuHoro cwIOA i 
HeOOXOJMMOM TOUHOCTbIO, OYEBHAHO, MOXKHO Opatb Hy(x) u u(x) us pelle 
Hus mph e= 0. Ofnako u3-3a yKa3aHHOM BbILIe OCOGeHHOCTH BOH3H KDpH- | 
THYCCKHX TOYeK TeYeHHe HEJIb3A CUYMTATb MaJIO OTIHUAIOUMMCA OT TeYeHHs: 
mpu ¢= 0. Ilostomy sta o6acTb TpeOyeT cmelMasbHOrO paccmoTpeHua. 


Tlocrynua0 
30 VI 1959 


UMTMPOBAHHAA JIMTEPATYPA 


1M. H. Korau, Ilpaka. matem. u mex., 28, Nevl, 70 (1959). 2 JI. J. Jauna yo! 
E, M. JIug@muu, OnextpoqunHamuka cnviownbix cpen, M., 1957. 
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loxaann Akagemun Hayk CCCP 
1960. Tom 130, Ne 2 


ACT POHOMH ff 


r. A. F¥YP3A,9H 


QJIEKTPOHHAA TEMMEPATYPA CPE/IbI 
IPH CHHXPOPTOHHOM W3JIY4YEHUH 


(JIpedcmaeaexo axademuxom B. A. AmOapyymanom 11 1X 1959) 


t 
Ilycrb B aTMmochepe uM B OrpaHHyeHHOM oOGbemMe aTMOctepbl 3Be3/IbI 
|POHCXOZMT BBbIZeeHHe CHHXPOTPOHHOrO U3syueHHA TOPMO3SHOe u3myye- 
ie PeJIATHBUCTCKHX 3JIEKTPOHOB B MarHHTHOM Nowe). Jlonycrum Jlanee, 4To m10T- 
(OCTb CHHXPOTPOHHOTO U3JlyyeHuA B OO6sIACTH KOPOTKHX BOJIH, kOpoue. 
}12A (L,-ugmyyenue), 3HadHTebHO Oomble NNOTHOCTH, noslyyaemon No hopmyue- 
nanka Ip Temilepatype sBe3ib! 7. Torga MOXKHO CUNTAaTb, YTO HOHM3AalNA 
JOJOPOAHbIX aTOMOB B cpejle WeMKOM OOYCOBNeHAa IOTHOCTLIO CHHXPOTPOH- 
coro L,-M31yYeHHA. QeKTpOHHAA TeMIMepaTypa STON CpebI, NOCKOJIbKy BOSHUK- 
OBeHHe 3alpelleHHbIX JIMHHMM B HEH HCKIOUaeTCA, OyjeT ONpeemATben, O4e- 
WHJHO, OCTATOUHOH SHEPrHel SJCKTPOHOB, OTOPBaHHEIX MpH MoTOHOHHsaNH 
OJOPOAHEIX aTOMOB NOX BHAHHeEM CHHXpoTpoHHOrO L,-v31yueHHA. 

|| B HacTosujeh craTbe paccmaTpHBaeTca 3afaua 06 ONpexesieHHH 21eKTPOHHOH 
feMIepaTYPb! CpeAbI MPH CeLyIOULHX NONMyWeHHAX: a) CBOOOLHbI€ 3/IeKTPOHLE 
\OpasyloTca MyTeM POTOHOHH3alHH BOZOPOAHbIX ATOMOB NO] BIMAHHEM CHHXpo- 
| a KOPOTKOBOJIHOBOTO H3JIYYeHHA, TeHepHpyemoro B paccCMaTpHBaeMOM 
i6beme aTMOcdepb! 3Be3J1bI; 6) 9JIEKTPOHbI TEPpHAIOT CBOIO SHEPIHio MyTeM peKoM- 
(MHaMOHHBIX MpOleccoB, CBASAHHBIX C BOJOPOOM; B) MeKILy IeKTPOHaMH 
CTAHOBJIGHO MAaKCBeJIJIOBO paciipeyesenve cKopoctei. 

VcxogHbIMH Tp pellieHHH NOCTAaBeCHHOM 3aa4uH ABJIAIOTCA Cuezyroulve 1Ba 
ICJIOBHA PaBHOBeCHA: a) yCOBHe CTal\MOHAPHOCTH—4HCJIO aTOMOB, MOcTyMalo- 
{HX B KOHTHHYYM TIpH QOTOMOHH3alHH B eMHHIY BPeMeHH, JOMKHO OBIT. 
4aBHO UHCJIY ATOMOB, MOKHJalOulMX KOHTHHYYyM; 6) yculOBHe y4HCTOrO paBHO- 
CHA — KOJIMYECTBO SHEPrHH, 3aTPayeHHOe Ha (OTOMOHH3ALMIO BOJOPOHBIX 
TOMOB, JOJ2KHO ObITb paBHO KOJIMYeECTBY SHEPrHH, W3JyYeHHOMy Ip peKoM- 
mMHaluu. 

_ Tipumem B JasmbHeliiem, YTO POTOMOHM3aLMA MPOHCXOAUT TOMbKO H3 OCHOB— 
Oro COCTOAHUA; STO JOMyMeHHe MOXKHO CUMTATb NPHeMJIEMbIM, CCIM HMeTb B 
Wy Kpaiiue Mavryto cTeMmeHb BO36yXKeCHUA BOJOPOAHIX aTOMOB B YCJIOBHAX 
Be3JIHbIX aTMOcdep. PekoMOuHalHA CBOOOJHbIX 3JIEKTPOHOB MPOHCXOAAT Ha BCE 
OBHH, HU MBI UX yyTem. Posb CBOOOLHO-CBOOOAHEIX NepeXOOB He3HayMTeIbHa, 
STOMy MMH OyemM MpeneOperatTb. 

Ecam 9HepreTHyeckHi CIeKTp PpeJIATHBUCTCKHX 3JICKTPOHOB HEIIpepbiBeH 
umeet But N, = KE-*, TO MOTHOCTb M3JIyYeHHA Ha YacTOTe v, reHepHpye- 
TO STHMH SJIEKTPOHAaMH MpH UX TOPMOXKECHHH B MarHHTHOM Mowe, MOXKHO Ipen- 


TaBHTb B cyexyloueH opme: 


1—y) /2 

py = const - v2)”, (1) 
O6o03HauHB Yepe3 N, THCIO ATOMOB BOJOPOa B OCHOBHOM COCTOAHHH B €j\H~ 
we o6bema uw yepes ky, — KOSPPUUMeEHT HelpepbIBHOTO MOTIOULCHHA, Pac- 
HHTAHHbIM Ha OMHH aTOM, OyeM HMETb JIA YHCIa_AKTOB HOHH3aI\HM B CAMHH- 
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Wy BpemMeHN BbIpaxkeHve 
ice) i} 

Pye | 

n,\ kno oy, (2) 

Vo 


rye ¥)— YacTOTa HOHM3alMu. 
Jia uvcna pekoMOunallwH Ha BCe YpOBHH uMeem (cM., Halpumep, (7)) 


+ save nen —M 90?/2RT e 3 3 
4entne| seer, ) >} \8:(Tee v8 do, (3) | 
¢=10 


ree n* UW ne—UHCAO MOHOB BOOPOa HM CBOOOAHBIX S/IEKTPOHOB B eHMHULe } 
o6bema; 7, — 9JIeKTPOHHaA TemMepaTypa cpeypl; 8; (Te) — sibeKTHBHOe CeyeHHe | 
pekomOunallnu. . 

IIpuMeHenue yCJIOBHA CTalMOHapHOCTH aeT 


co 0 - m 3/o cCO co i 
e —m,02/2kT 
n,\ Ray i dy = 4rn* n, (at) » NZ (Te) oe trey du, (4) 
. i=td i 
i) 


i 
| 
UroOpl HallvucaTb ycJIOBHe JyuMCTOrO paBHOBeCHA, cuJleyeT MOCUMTATh |) 
SHEPrHiO, NOPIOMUeHHY!O pH COTOMOHH3allHH, HW SHeEprHio, H3JIyYeHHy!O MpH] 


peKoMOuHalluv, HW UpupaBHaTp ux. Tlomyuum ) 


co foe) l | 
8/o Cc 6 1 
ny \ ky pycdv = 4nn*n, ( sete | > \ 8; (T 2) hve e”P*Te 93 dy, (5)) 
e E ° | 
Vo t=10 


Pyukuna 8;(T-), BXo,auiad B(4) u (5), uMeeT BHA 
Geers ev 6 ; 
B; e Lv v2 ° ( )4 


IIpH HanucanHn Bbipaxkenui KoapduuveHTOB normomenun ky u Ry Met 
YUTeM TakKe BJIMAHHeE OTPHaTeJbHOrO NMOPOUleHHA; NosyuuM : 


4 —hy 4 —hy , 
by od oe i Rn ge (Lege (7), 


Yuurtpipas (1), (6) u (7), Haiigem us (4) u (5), BBOAA B HUX TaKxKe BMeCTO| 
mv? /2 Bemmuuny hy — hy;: 


ee a e' fe e-* aerate 

\ xT ryy/2 Cpr vis 3 \ 3s dx — \ e ax| | 
Xo ee! x; 2x; f} 
fore) ae ee) ji fi ? (8)) 
\ x (o-rY)/2 (4 oy or) dx > ry (1 ue =e) 

Xo t=1 


rye oOo3HayeHO X, = hv, /RT., x; = hv;/RT.; v;—acTota wounv3anuu us i-ro} 
COCTOAHUA, | 

B cooTHomenvu (8) eMHCTBCHHBIM HeM3BeCTHEIM sBsIAeTCA ameKTpoHHaal 
Temiiepatypa Te, KOTOpadt ompesedaeTcs ognosnauHo. Ja sToro cmepBal 
v3 (8) onpemenneTca x) pH JaHHOM 3Ha¥eHMM 1, a 3aTem T. H3 COOTHOIIeHNAl 


hy a 
ToS | 

AnHaJIH3 HalWcaHHblx copmy. MOKa3bIBaeT, UTO SJIEKTPOHHaA TemMlepatypé| 
cpefbl WpH CHHXPOTPOHHOM H3JIyyeHuu c1a60 3aBHCHT OT CHEKTPa PeJIATHBHCT- 
CKHX IJIEKTPOHOB Y, MOSTOMY OHa LeJIHKOM ONPeTeUAeTCA CAaMUM MaXaHH3MON 
CBeuveHHA Cpebl. : 
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_ Beruncnenua tamu T,= 110 000° npu y = 3; Te = 100 000° np y = 5. 
_ TakHM oOOpa30M, TeopeTHuecKan 921eKTPOHHaA TemlepaTypa aTmocepbi 
(uum YacTH aTMOChepbl) 3BesIbI, re MpoucxouT renepanua CHHXPOTPOHHOrO 
UBYYeHHA, OYEHb BbICOKa H Ha MOpANOK MpeBblliaer SJIEKTPOHHY!O TeMIepa- 
Typy TasoBbix TyMaHHocteH. MHTepecHo OTMeTHTb, UTO ecnH H3u1yuyeHHe orTo- 
cbepH4ecKuX CJIO€B 3Be3IbI MpeACTaBAeTCA MIaHKOBCKUM 3aKOHOM, TO TeMIIe- 
PaTypa STO sBesbI IPH CLeaHHbIX BbIMe JONyWeHHAX NOWKHA OLITh NOpATKa 
200 000° gua Toro, ¥TOObI seKTpOHHaA TeMllepaTypa B ee aTmOocdepe Obisia 
nopayka 100 000°. 

Tlockonbky OcTaTouHad SHEPrHMaA aIeEKTPOHa Tocne cboTOHOHU3alMM BOJO- 
pola MOCTaTOUHO BbICOKa, OHA YaCTHYHO MOXET ObITh 3aTpayeHa Ha BO3OyX*K/Je- 
|HH€ H HOHM3allHI0 BOJOPOAHbIX ATOMOB, HaXOJAMLMXCA B OCHOBHOM COCTOAHHH, 
ITyTeM HeyIIpyruX CTOJKHOBeHHH. OTOT sakTOp yOblIM SHEPrHH 3/IEKTPOHOB 
OXKET MPHBECTH K «OXJIaKMeCHHIOy CpeNbl, a CJIEMOBATeEIbHO, K HeEKOTOPOMy 
MOHHKEHHIO €€ SJIEKTPOHHOH TemMepaTypbl. OWHaKO JIA JOCTHKeCHHA 3aMeT- 
HOro adpekTa «OXaxKeHHA» HEOOXOAMMO, YTOOLI KOHLEHTPalluA HelTPaJIbHbIXx 
TOMOB BOJOpOsa Oblia AOCTaTOUHO BemHKa. Ho jaxe B 9TOM Cy¥ae OCTaTOUHAA 
{HEPIHA CBOOOAHHIX SJICKTPOHOB BCe-TaKH OyJeT COOTBETCTBOBaTb JOCTaTOUHO 
{BLICOKOH 9JIEKTPOHHOM TemMepatype cpesbl BCeACTBHe TOrO, YTO NOTeHIMabI 
posO yKneHHA M HOHH3AlHH BOJOPOa UMEIOT CPpaBHUTeJIbHO BbICOKHe 3HaYeHHA. 
| Hapsny c 9THM BOo3MOxKeH CyYali, KOra CTeMeHb HOHHSAaIMH BOOPOra B 
pele HaCTOJIbKO BbICOKa, UTO (akTHYeCKaA KOHICHTPaluA HEHTPaJIbHbIX aTO- 
MOB BOLOPOa HELOCTaTOUHA JIA NOPMOWMeHHA Gombe YacTH OCTaTOUHO! 9Hep- 
\-HH CBOOOJHDIX 3JIEKTPOHOB. B 3TOM cuyyuae abiekT «OXxaxK eH Ay MOcpeyCcTBOM 
eHTpaJIbHOrO BOMOpOa MpakTHyeCKH He OyeT BIMATb Ha MOyyeHHOe BBIILe 
bBICOKOe 3HAYCHHE JJIEKTPOHHOH TemMepaTypbl cpepl. 

MoxHO NOMbITaTbCA HaHTH NOKa3aTeIbCTBa CJeaHHbIX BbIe TeopeTuue- 
KHX BbIBOJOB, HallpHMep, y HEKOTOPbIX HeCTallHOHapHbIX 3Be3q. Ecau aBnenne 
CNbIXHBaHHA WJM HeEMpOZOJMKUTebHOTO NOBbILICHHA APKOCTH Y HHX BbI3BaHO 
BbIJeJIeHHeEM CHHXPOTPOHHOrO H3/yYeHHA B HEKOTOPOM yacTH HX aTMOCdepH, 
(0 WIHPHHBI CIe€KTpasIbHbIX JIMHHH, B OTHOWICHHH KOTOPbIX eCTb OCHOBaHHe T0- 
llaraTb, UTO OHH BOSHHKJIM HMe€HHO B TOM OObeme cpesbl, rye MpoucxoyuT re- 
HepalluA CHHXPOTPOHHOFO H3JIYYeHHA, QOMKHbI ObITb MOcTaTOuHO O6O1bIIHMH, 
foorseTeTByioutna BbICOKOMY 3HaYeHHIO 3JIEKTPOHHOH TemMepaTypbl. 
| 


| Bropakauckasa actpodusnyeckaa oOcepBaTopHa Tloctynusio 
AkanemHu HaykK ApmCCP 8 IX 1959 


WMTHPOBAHHAS JIMTEPATYPA 


1B. A. AMGapuymsan, 9.P.Mycreab, A.B. Cepepubit, Bs B. Coe 


ones, Teopetuueckas acrpopusuka, M., 1952, crp. 115. 
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1960. Tom 130, N 2 


PH3ZHKA 


K. H. HAPBYTT, P. JI. BAPHHCKHM u YH. C, CHHPHOBA 


PEHTTEHOCHEKTPAJIBHbIM ®JTYOPECIIEHTHbIA 
AHAJIH3 C AXEPHbIM HCTOUHHKOM NEPBHYHOrO H3JIY4EHHA 


(I]pedcmaszeno axademuxom H. B. Benoevim 25 VII 1959) 


_ B nocweqHHe TofbI BbISbIBaeT HHTepeC BOMPOC O BOSMOXHOCTH 3aMeHBI peHT- 
TeHOBCKOH TpyOkH MCKYCCTBEHHBIM PpaqHOaKTHBHbIM HCTOUHHKOM H3Jly4eHHA 
(@-°), B nacrosujei paOoTe clenaHa NoMbiTKa OcymecTBUTb dslyopecleHTHbIli 
PCHTTeHOCHeKTPaJIbHBIM aHaH3, 3aM€HHB PeHTTeHOBCKyIO TpyOKy MCKyc- 
CTBEHHO paMOaKTHBHbIM u30TONOM Tu'”?, PentreHoBcKoe uv Y-H3JIyyeHHe STOTO 
MCTOUHHKA UCHONb3OBaIOCh JIA MsyopecleHTHOrO BO36yxXReHHA K-n3ayye- 
HHUA 3eMeHTOB OT *°Zn yO °U, critics : ee 
B sugy cia6oH HHTeHCHBHOCTH BO36yxKaemoro (blyopeclleHTHOTO peHTre- 
OBCKOrO HM3JIYYeHHA MpPHWOCb OTKa3aTbCA OT HCCIeEAOBaHHA CIeKTpasbHOTO 
fOCTaBa U3/1yYeHHA KPHCTaJJI-ZnpppakUMOHHbIM METOIOM u TIpHM€HHTB Oeckpu- 
CTaIbHbIM MeTOA UCCIEQOBAaHHA SHEPIHu H3JyYeHHA, OCHOBaHHBIH Ha HCMOVIb- 
BOBAHHH CUMHTHJIVIALMOHHOTO cueTUHKa H AMMIMTY{HOTO aHaMsaTopa, CunH- 
WJIJIAWMOHHBIA cueTUHK cocTOa u3 Kpuctamia NaJ(T1) (20 X 5 X 1,5 MM) 
H OTOSIeEKTpOHHOrO yMHOxKuTeIA DOY-29. KosdduuuexT ycunenua smuHel- 
Horo ycusuTena 500, WupvHa KaHasla OJHOKaHabHOTO aMNJIATYAHOTO aHasu- 
waTopa | B, pa3pellatoujee Bpema 1—2 ucek. 
| O6pa3ubI roToBUsINCb B BHAe HKecTKUX TaOweTOK MyTeM MpeccOBaHHA Halibl- 
I€CHHOTO Ha OyMary BelllecTBa HM NOMMCTHPONa, Cy2KUBWerO NoANO*KKOU. Pac- 
kon BeulectBa 100 mr mpu nuoulagu Ta6eTKu 6 cM, 
VUctounnuk Tu?”? 6p11 MpHroroBseH u3 NOpouKkooOpa3HOH OKUuCH TugO3,3ampec- 
|OBaHHOH B TroctbpHpOBaHHy!0O KIOBeTY H3 aJIOMHHHEBOK POJIbTH WM NOABeprHyTou 
IOLLHOMY HeiTpoOHHOMy OO,1yyeHut0. IlomyyeHHbi TakuM OOpa3s0M HCKyCCTBeH- 
WbIM PayMOaKTHBHbI HCTOUHNK, HMeBIUM NepBOHauaJibHY!O AKTHBHOCTh 12Cu *, 
jarpy2keH B Cllel{vaibubli KonTelinep. Hayexkuaa 3alllaTa OT pasuOakTHBHOrO 
ISJIyYeHHA OGecMeynBaslacb CBHHIOBbIMH CTeHKaMH KOHTeHHepa, MMeBLUMMU 


lommuny 4,5 cm. Konctpykuus KonTelnepa mosBouMsa SesonacHo Aa SKcHe- 


JMMeCHTAaTOPa BBOAUTb OOpaslibl BHYTPb KONTeliHepa, Nomellaa UX BONNSH 
cTOUHHKa Ha NyTH WyuKa ero PpeHTTeHOBCKOrO HM Y-H3JIyueHHA. ’ 
| B cocras usyuenusa uctounuka Tu!”° Bxogar: 1) B-usmyyenne c sHepruel 
8 u 884 Kop (8), 2) y-u3anyyenne c sHepruelt 84 K9B (°), 3) peHTTeHOBCKOe Xa- 
daKTepHcTHyecKoe H3syyeHHe uTTepOuaA Hu TyMA (B OCHOBHOM Yb Ko4,¢; 
ju Ka4,.~ 52 x9s) (7, *), 4) TopMosHoe u3ulyyeHHe, BO3HHKalollee pH TOPMO- 
‘enun f-sacTuy, B BelllecTBe ucTouHHka (’). Seep ib 2s 

TleppoHayaibHO MbI OpHeHTHPOBasNCh Ha CMelaHHCe BOsOyKNeHHe Xapaks 
PPHCTHYeCKOrO PeHTTeHOBCKOTO H3JIYYeHHA 3JIEMEHTOB Kak B-yacTulamu 
M€PBUYHBI METO BOZOyXCHHA), TAK M PCHTTCHOBCKHM HM Y-H3JYYeHHeM (cparyo- 
PbcilenTHOe BO3s6y2xk Jenne). OmHakO BCTaBllad B MaJIbHeHIWeM saqaya BCeMep- 
TO CHY2KeHUA (ona C WebIO MOBbIMeHHA YYBCTBUTEIbHOCTH aHasH3a 3aCTa- 
ila HaC OCTaHOBUTbCA Ha dlyOpecleHTHOM MeTOZe BO3sOyKLeHHA, ‘TOHAA 
h ncnowb30BaHHe sMIIb vacTH uavlyYeHuA uCcTOUHHKa; P-yacTHUbI Onin HCc- 


| * Cnenyer sametuTb, 4TO: paG6oTa MpoBosNach B TeveHHe rosa, 7 Spies tie are * pe- 
WIbTaTbl MOYYeHbI MpH aKTHBHOCTH MCTOUHHKAa, He MpeBbIaiolleH 1,0 UU- 
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KJIOUCHbI H3 yYYaCTHA B BO3Oy2xXKMeEHHH XapaKTepHCTHYeECKOFO PeHTTEHOBCKOTO 
usmyyeHua oOpasuos. Tlonnaa sanepxKa f-yacTul ocyulecTBeHa CHCTeMOM 
aJIOMHHMeBEIX (PHJIbTPOB, PaCIOJIOMKeHHbIX MeKTY TYJIMCBbIM HCTOUHHKOM ¥H 
HCCJIENYEMbIM OOpasllOM. SHAYHTeEMbHOTO CHM2%KeHHA (OHA, CO3aBaemoro pac- 
Ce€AHHbIM BHYTPH KOHTeHHepa HW BbIXOJALLMM Yepes ero WLlesIb H3JTYYCHHEM HCTOU- 
HHKa HW Pe€HTTEHOBCKHM M3JIYYeHHeM, BO3HH- 
KalOllMuM B CBHHI[OBBIX CT€HKaX KOHTeHHepa, 
yRamocb JOOuTbCA celyIOWluMH MepolpusA- 
THAMM: 1) TULaTebHOH KOJJIMMallHeH BbIXOTA- 
imero H3 KOHTeHHepa Nyuka; 2) palluoHaJIbHbIM 
BbIGOpOM cloco6a MpHroTOBJeHHA OOpa3iloB, 
oGecneunBalollero YMeHbIWeHHe pacceAHNA Ha 
caMom O6pasile; 3) pallwOHaJIbHbIM BbIGOPpOM 
MaTepnasa JepxKaTeiA oOpasiza, oOecreuHBa- 
joulero sIyuWlee NOPIOWLeHHe H3JIYYeHHA, pac- 
C€AHHOTO Ha 3aHeH CTeHKe KOHTeHHepa; 
4) nomHoH @usbTpauneh B-yactun. 
“"E@opma u BEICOTa KPpHBOH CleKTpaJIbHOrC 
paciipeqereHusjpoua C BBeJeHHeM B KonTeli- 
Hep TaOseTKH C HCCJIEQYeMbIM BELLECTBOM He:) 
CKOJIbKO H3MeHAeTCA, HO 3aBHCHMOCTb STOr¢| 
Puc. 1. Kpuspie amnutTyqHoro pac- HM3MCHCHHA OT Z He3HauHTeIbHa. ITO o6cTos) 
MpeleleHuA HMMYbCOB OT XapaKTe- TeJbCTBO ae€T BOZMOMKHOCTH MPOH3BOMTb rpay 
ROGLAARAS i Seguin ae dbuyeckoe BbIUNTaHHe (ona. Bce npuBeqenHElé 
Ca B pasmH4HEIX ycnoBNax Bos6yx- HH2K€ KPHBbIe JHePreTHYECKOTO COCTaBa U3} 
qeHus WYYeHUA MpecTaBsAIOT COOOK pesysIbTAaT, 110} 
JIYYCHHEIN MOce BbIVHTaHHA KPHBOH pacnpe! 
ReeHuA (OHA H3 SKCMePHMeHTAIbHOH KPHBOH paclipeseseHuA aMNWMTyL uM) 
NYJIbCOB OT (PIyYOPeCHeHTHOTO H3yYeHHA OOpasiloB. | 
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Puc. 2.. Kpupaa, xapaktTepusy1oujaa 3aBHCHMocTb ot Z atppekTHBHOCTH 
Bos6yKMeHHA K-H3iyueHHa 9eMeHTOB PeHTTeHOBCKHM H ‘Y-H3slyyeHHeM 
ucrounuka Tul”. TlyHKTHpHBIMH AMHMAMH OTMeYeHLI TpaHHUB, paszemsio- 
WIM SEMCHTEI, HAXOMAUIMECH B P€3KO Pa3SNHUHbIX yCMOBHAX BOsO6yKeHHA 


| 
| i 
| 

i 


i 
OpPekTHBHOCTh BOsOyKMeHHA XapakTepucTuyecKoro H3JIYYeHHA Pa3JINUHbI, 


hy. 
SAEMEHTOB OMPeeIHeTCA SHEPFeTHYCCKMM COCTABOM H3JIYYeHUA MCTOUHUKI, 
Tu'”°. Ha puc. | noKa3aHbl muHun, o6ycuioBlenubie K-cepuamu psa aulemext 
TOB, HaXOJAWMXCA B Pa3JIMYHbIX YCJOBAAX BOsOyxKTeHUA: 

K-cepua Ge naxogutca B HeOnaronpusATHBIX ycnoBHax BOSOyKeHHA, IC 
CKONIBKY SHEPprudA NepBHYHOTO U3AYYeHHA CHAbHO MpeBbllllaer SHEPruio BOs|: 
Oyu jenna (11,1 xs). 
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_ K-cepua Ag (@Heprus Bos6yxqenua 25,5 KB) HaXOJMTCA B IpOMexKyTOUHOM 
NOJIO2KeHHH MeKAy ciyyanamu Ge un Eu. u 

K-cepua Eu (sneprus Bo36yxxenua 48,6 KB) onTumManBHO BOsOyKaeTcar 
HSJIYYeHHEM, HMCIOUMM SHeprHlo 02 K9B; B ee BOSOyKeHHN NPUHUMAIOT yuacTHe 
rake Y-u3ilyyenne (84 k9B) HM TOPMO3HOe u3myyeHHe. 

K-cepua Os (@HepruA Bos6yxKJenus 78,1 KB) BosOyKaeTcH ussyyeHHeM C 
sHeprveH 84 K9B HM TOPMOSHBIM U3sIyYeHHeM MU He BOsOyxKaeTCs W3JyyeHvem 
C SHeprueH 52 K3B. 


K-cepua U (9neprua Bos6yxgenua 115 kp) Bos6yxKMaeTcA TOAbKO TOP MO3- 
HbIM H3J1yYeHHeM. 


- 


100%, 
D(E) ; 


umn/10cek 


6 
20 2000 


Wupura 
Aanana 16 
a 
15 
| 10 § 1000 
=~ 
~ 
i) 


™|e 


25 5D 15 0 Kb F 
E 


tuc. 3. Kpupbie, xapaktepwsyiomue gucnepcuio D(E)u Puc. 4. Kpuspie amnmauryzHoro 
@3pematoulyio cnoco6xHoctb AE/E cuMHTHIsHOHHOrTO §=©6pacipeseeHHaA UMMywIbCoB, obyc- 
| cieKTpometpa JIOBJICHHBIX K-H3nyueHHeM 9J1e- 
MeHTOB WepHeBol rpylilbl pelKAX 
3eMEJIb, MOJIYYeCHHbIe MpH pa3sHy- 
HBIX COjle@p2KaHHAX CYMMBI ped- 

KHX 3€MCJIb 


| Ha puc. 2 npuBeqeHa KpuBad, XapakTepH3ylollaA 3aBHMCHMOCTb OT Z 9dp- 
HEKTHBHOCTH Bo36yxKJeHuA K-n3uyyeHua aeMeHTOB (oT Z = 30 Jo Z =,92) 
MSHTTeHOBCKHM H3JlyYeHHeM H Y-H3y¥eHHeM ucTouHHKa Tu’’®, Kak BufaHo 
B STOH KPMBOH, AJepHbIM reHepaTOp PeHTTeHOBCKHX JyYel HanOosee a*pdexk- 
HBeH JIA 3IeMeHTOB OT Z = 50 fo Z = 63. 

| B cayyae, Kora perucTpHpyeMOe CIMHTHJIIAWHOHHBIM CIeKTPpOMeTpOM 
lapaKTepHCTHYeCKOe 3 yYeHHe UMeeT JHEPFHiO Bblle 33 K9B, B KPHBOH pac- 
DeTeCHHA AMIIHTYA MMMyJIbCOB HaOJIOMalOTCA AONOJHUTebHbIe MaKCHMYMBI, 
sASAHHbIe C BO3OyXKeHHeM HCCIeLyeMbIM M3JyYeHHeM XapakTepuCcTHYeCKOroO 
ByYeHuA olla, Pxojallero B cocras Kpuctaia NaJ(TI) (°). Nossaenne tTa- 
HX «JIOXKHbIX» MAKCHMYMOB, He COOTBETCTBYIOUIMX SHepreTHYecKomy CocTaBy 
BILYUCHHA, BbIXOAAWero U3 KOHTelMHepa, H CBASAHHBIX TOJIbKO C KPHCTAaJIJIOM- 
IMHTHJIJIATOPOM, ABJIAeTCA Cepbe3HOH NOMeXOH NIpH Mu3yYeHHH SHeEpreTHYe- 
Oro CneKTpa uCcCyleqyemoro u3yYeHuA. Bo3MOKHbIL NyTb U30aB/IeHHA OT STUX 
)MeX — HMCNOJIb30BaHHe CIMHTHJIJIATOPOB C JIETKHMH KOMIMOHEHTAMH, TaKHX, 
inpumep, kak LiF umu opraHMueckue KPHCTaJVJIbI. a BE WR 
| Ha puc. 3 mpupeyena KpuBas JMCMepCHM CIMHTHJIJIAWMOHHOTO ClieKTPOMeT- 
. Ora KpuBaad B OOacTH 9Hepruli O—100 K9B MpeAcTaBsAeT coool JIOMaHy0, 
IcTOsILy!0 “3 AByX MpsaAMONHHeHHBIX yuacTKoB. H30M KpMBOH AHCKepcuy 
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HaOwlOaica M Apyrumu uccsefoBateramu (*°, 4), KoTOpble npefmouaralor, 4TO 
OH CBA3aH Co cBOolicTBamH Kpuctasa NaJ(T1). Ha 9Tom Ke pucyHKe lpuBelena 
KPHBas paspelllalollei CMOCOOHOCTH CUMHTHJIIAMOHHOTO CIIeKTPOMeTpa, ONpe~ 
enAeMOli OTHOWeHHEM NOJIYWIMPHHbI JIMHMM K e€€ SHEPTHH. TlocneqHas HMeeT 
peskHli CKauOK B TOM 2Ke MecTe, re Ha KPHBOH MucmepCHH MMeeTCA H3JIOM. 

Hecmorpa Ha HeBbICOKyIO pa3pelllaiollly!0 CMOCOOHOCTbh HCHOsbSOBaHHOTO 
HAMM CLULMHTHIAWHOHHOTO CreKkTpoMerTpa (cM. puc. 1), c erO MOMOLIbIO BCe Ke 
MOXKHO pelllaTb HeKOTOPble aHaMTHYeCKHe 3ayjauH. BMecte c TeM HeoOxOAMMO 
OTMETHTb, YTO BOSMOXHOCTH 3HAYHTeIbHOFO yJIyuWeHHA paspelllatouleH CMO- 
COOHOCTH CIUMHTHJVJIAWMOHHOFO CeKTpoMeTpa JaseKO ellle He HCYepriaHbl (MC- 
MOJIb30BaHHe Ooulee BbICOKOKAaYeCTBEHHBIX KPHCTAJWIOB, a Tak2Ke MpPHMeHeHHe 
HpOnopwMOHaMbHOrO cueTUHKa). B Ka¥ecTBe OAHOTO 3 BO3MOXKHBIX MIPHMeHeHHH 
oOcy2aemoro MeTofla (Ha JOCTHTHYTOM HaMH ypOBHe pa3pellatollen cmoco6- 
HOCTH) MOXKHO MpeVOKUT KaCCHYeCKHH NPHMep aHaIv3a Ha Mapbl SeMeH- 
top Ta — Nb, Hf — Zr. Kpusbie amnuutyfQHoro pacnpefeyeHua MMMyJIbCOB 
WIA YMOMAHYTbIX Map IIeMeHTOB XOPOlIO pa3pelllaloTca. 

Jlia mepBoro mpakTuyecKkoro MpHMeHeHHA AZepHoro reHepaTopa MbI HoOcTa- 
BHJIM 3aa4y KOMMYeCTBEHHOTO OMpeeleHHA CyMMBI PeAKHX SeMe/Ib B PasvMu- 
HbIX MHHepasax. Ha puc. 4 u300pax%keHa CepHA JIMHHM, NOJYYeHHBIX Ha HC- 
KYCCTBCHHBIX CMeCAX C Pa3JIHUHbIM COJep%KaHHeM CYMMBI peAKUX 3eMeNb (OT 
2,5 no 100%). B ra61. 1 mpuBemeHbl pe3yJIbTaTbI aHaJIH30B HECKOJIbKUX OOpas- 

ILOB MHHepaJiOB, MOJyYeHHble Ha CIMH-! 

Ta6Oauna 1 THJIJIAWHOHHOM CIe€KTpOMeTpe MIpH BO3- 
OyKJeHHH XapaKTepHCTHYeCKOrO H3J1Y-' 

__=TR B % (yepuenan rpymma) —_ ye (K-cepHn) 9/IeMeHTOB Fp yMinibI ped! 
anepui rene-| PeHtrenosckaa KHX 3€M@b MCTOUHHKOM Tut”. OTH) 


Munepan _| Tpy6ka u KDpH- 
ppatop M CuMH: | Craas-nubpax.  PCSYJIbTaTbI CPaBHHBAalOTCA C JaHHBIMH, 
cneKTpomMeTp saa ae es Me- MOJ1 YYCHHbIMH OObIUHbIM peHTreHociek- 
oe I = OTpaneHniMa On yopechenTHEn MeTOJOM| 
Monatwen 65-43 63-43 Ip Bo3sOyKeHun XapaKTepMCTHYeCKOTO | 
Oprar 244 26-11 u3zmyueHus (L-cepuu) peqkux 3€MeJIB 
Heuspecrublii NepBHYHbIM H3JIyYYeEHHeEM PeHTTeHOBCKOH| 
MMHep al 20-1 22+1 TpyOKH H pu kpucTass-udpakunou-| 


HOM MeTOJe MCCJIeOBaHuA CleKTpadib-| 

HOO COCTaBa M3J1y4eHHA. 

CuelyeT OTMeTHTb, YTO KPMBble aMNMTYAHOTO pacnpeyeeHHA MMMYJIbCOE 

oT dlyOpeclleHTHOTO H3yYeHHA XapakTepHbl AA WanHoro TuMa MMHepasoB: 
Oot PakT MO3BOMAeT HCHOMb3OBATb MeTOI, JWI SKCIpeCCHOH AuarHOCTHKH Mi 
Hepayiosp. KommakTHOCcTb almapatypbl, oTcyTcTBHe MOTpeOHOCTH B GOJIbILIM? 
MOLIHOCTAX SJIEKTPOSHEPHH (9HEPuA 3aTpayMBaeTCA TOMbKO Ha MHTAaHHe SNe; 


TPOHHO-CYeTHOK almapaTypbl) Wenaior STOT MeTOA MPHTOAHBIM JIA HCMOMb30: 
BaHHA B MOJIEBLIX yCJIOBHAX. 


} 
VxcTHTYT reovlorHH pyAHEIX MecTopoxKjeHui, Tloctynusto 
MeTporpauu, MHHepasoruH u reoxHMHH 24 VII 1959 
AkaylemMHu HaykK CCCP 
ViuctutyT MHHepasorMu M TeOXHMHH peqKHX 93eMeHTOB 
AkalemMuu Hayk CCCP 
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man. H.C. Lawrence, H.C. Craig, Anal. Chem., 29, 1631 (1957). 5 L. Rei, 
fel, Nucleonics, Ne 3, 22 (1955). SAn H. Hecmesuos, A.B. JlanunKkui! 
1. H. Pynxenxko, ITlonysenne pagquoaxtupuyix usotonos, M., 1954. 7 K. Lide r 
N. Starfelt, Ark. f. Fys., 7, Ne 9, 109 (1954). 8 P.P. Day, Phys. Rev., 102, Ne 
| 

f 


1572 (1956). * H. 1. West, J. .W. Bui Me yet hod, eR. ofstadter, Phy| 
Rev., 81, 141 (1951), %4J.G Kereiakes, G. K. Kraft, Nucleonics, 16, g 
(1958). 1 Nucleonics, 14, Ne 4, 46 (1956). 
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Joxnage Akagemun nayx CCCP 
1960. Tom 130, Ns 2 


PH3HKA 


; tO. A. LWEPKOBHHKOB 


 K BOMPOCY O KOHBEKILMOHHOM HEYCTOM4YMBOCTH MJIA3MbI 
(ITpedcmasaeno axademuxom H. H. Boeoawboeum 16 VII 1959) 


| 
ip B pa6ote (*) KOHBeKIMOHHAaA HeyCTOMUYMBOCTh ma3MBI, T. e. HeycToiun- 
[aa BO3HHKalOulad BCJIeACTBHe MPOCTpaHCTBeEHHOH HeEOMHOPOAHOCTH Xapak- 
TePHS3YIOWMX ee NapaMeTPOB, PaCCMaTPUBaslaCcb Ha OCHOBe KHHETHYeCKHX ypaB- 
‘Henn Oe3 yyera coyapeHul Mex Ay yacTruliamu (?). Taxol noyxxoy JocTaTouHO 
YAOBJeTBOPHTeeH IIpH H3yYeHHM paspeXeHHOH Mia3Mbl, OHAKO MOMy4aemble 
MpH 3TOM ypaBHeHHA BeCbMa C/IO*KHbI. B HactTostleli pabore Mbl pacCMOTpHM 
Ty Ke 3aflayy, uTo u B (*), ucxoa u3 Oomee MpOcTHIX rTupomMHaMMYeCcKUX ypaB- 
ee. IIpu pelienuu ypaBHeHul MbI OyJeM OrpaHHuMBaTbCA U3y4eHHeM I0- 
BeJleHHA MaJIOMACLITAOHbIX BO3MYIeHHH, He YUUTbIBAd TpaHHUHbIX ycCOBUH, 
‘yTO ONpaBaHO NpH WCCMeOBaHHH KOHBeKIMOHHOH HeyCTOMUMBOCTH. 

PaccMOTpHM CHauajia B KauyecTBe MpHmMepa mpocToH ciyyal GecKoHeuHO 
InpoBoxauyeti 2KHKOCTH, ONMCbIBAeMOM ypaBHeHHAMU MarHUTHOK rH po_wHaMuKu 


2 = 
p {t+ (uv) ub = —V (p+ 2) +08, 
: £2 4 (uV)p+pdivu =0, SP + (uV)p + ypdivu =0, (1) 
| 2H _ rot [aH] = —(uV) H—H divu. 


| Bewyy OyzeM cuuTaTb, YTO KAAKOCTS OAHOPOAHA BAOb MarHUTHOrO Nova H, 
wo | H(g—yckopenHe cul TaxKecTH) H MarHuTHOe Mowe He HCKPHBeHO. 
IDYNEM HCCeEAOBaTb YCTOMUMBOCTb B JIMHEHHOM MIpHOIM2KeHHH, CUHTaA BO3My- 
Hnenusa Main m0 CPaBHEHHIO CO CTAaLHOHapHbIMH 3HaYeCHHAMH BeJIMUHH, HalipH- 
F ep, P= Po +P’, p’ < po. Ecam peulenne suHeapusoBaHHo CHCTeMBI ypaBHeHui 
eOrpaHvyeHHO BO3pacTaeT, Mla3Ma C4UMTaeTCA HeyCTOMYHBOH. 

PaccMoTpHM TaKoe cCTallMoHapHoe cCOCTOaHHe, B KOTOPOM u=O 4H, 
re OBATEJIbHO, 


V (9 + Ho/ 8t) = pS. (2) 


> 


YpaBHeHna Ja BOsMYyWeHH, ECM BBECTH BeKTOP CMellleHHA §€ TaK, 4TO 
Sad 
= 0£ /Ot, cBeAyTCA MpH 9TOM K YPaBHeHHIO 


bE = (Ev) (0 + 2) + 1(p5 + Le) div] g(r) mt oodivel. (8) 


Byyem Tenepb CuMTaTb, YTO AMHa A, Ha KOTOPOH CYUeCTBCHHO MCHAIOTCA 
303MYICHHA, 3HAYHTeIbHO MeHbIWe AMHbI L, Ha KOTOPOH Cy\eCTBCHHO H3Me- 
IMIOTCA CTallvoHapHble BemmunHE! (A<L). Torga rpafveHTbl CTalMOHapHbIx 
(KEIMYHH MOXKHO CYHTATb MAaJIBIMH, MPOMOPIHOHaJIbHBIMH MaJIOMy NapaMeTpy 
=)/L,. 
| Ee B ypaBHenuu (3) mpeHeOpeyb rpawveHTaMu CTALMOHaPHbIX BeJIMUUH 
B cumy (2) g~p), MomyyuM ypaBHeHHe, OMMCHIBalOlee pacipocTpaveHne 
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3BYKOBbIX BOJIH B HallpaBJIeHHH, MepMeHJMKyAPHOM MarHHTHOMy NIOJIIO, co | 


CKOPOCTbIO C33 = Vx (Dy + H¢/ 47x) / po. Paccmorpum Tellepb MejWIeHHbIe MpO- - 
weccbl, cuuTan, uTo 0/dt~yp. OrOpacripax B (3) BeNMUHHLI ~ p, MouyuaeM | 


div fa uO. B caezyiomlem npHOmxKeHHH HaXOJHM 


div € = — (EV) (pp + H3/ 8m) / (Py + Ho/ 4n4). 


[Ipouspeya Tenepb (Bax Ab oneparuto rot Hay OOeHMH YaCTAMH ypaBHeHAA (3) ! 
MW BOCMONb30BaBIIMCh TeM, YTO ABMKeEHHe MpHOmMxKeHHO BUXpeBoe divé ~ pL, 
> 
WIA BeIHUHHD! X% = (86) GyeM HMCTb ypaBHeHHe 


OR ee a et Ry ea 4 
am AX ba + H2 [8m {g (gV)*4}, (4) 


rue Q = np, / 0 In (py + Ho/ 8%) — (po -+ Ho/ 8m) | (2) + Ho/ 4x7). Cranno- 
HapHble BeJIMYMHbI Mpw nowyyenuu (4) Mbl He udpdepeHitMpoBaIM, Tak Kak 
3TO COOTBETCTBOBAIO Obl yueTy WIeHOB ~ pv. 

OcraeTca pelluTb ypaBHeHHe (4). ByjemM wuckaTb pellleHve B Buse) 
xy = aexp(iS + iot), rye a, » u k = VS—megueHno MeHsiomMecs PyHKUMH | 
Ha JWIMHe BOJIHbI, ONpesemsemMoi BOHOBbIM BeKTopom k ({k|~1/A). Ecau 
Imw <0, cymepno3HuuA Takux pelleHHH onpefeiseT MpH f—>0O 93BOJIOILHIO . 


HauaJIbHOrO MAJIOMACIITAOHOrO BO3MYICHHA Yo = >) Qn exp iS, + const, passo- 
n 


XKCHHOrO 110 NOHO OPTOHOpMUupoBaHHOM cucTeme dyukunH expiS,. IIpu | 
3TOM YaCTOTa ® ABJIAeTCA MOJIOCOM JamlacoBcKoro O6pa3sa pynKkunu x. M3 (A) | 
Mowry YaeM 


wo” = ((k® — kg) / *) (9,8? | (Po + Ho/ 8r)) Q, (5). 


rye kg — KOMNOHeHTa k, NepneHaANKyAApuaa g. 

TakuM OO6pa3om, ycoBHe Q > 0 ecTb ycsIOBHe KOHBeCKI[HOHHOH yCTOHUH- | 
BOCTH [JIA CHCTeMbI, OMMCbIBAeMOH ypaBHeHHAMH (1). OrmeruM, 4TO B ycsOBHe 
yCTOHYMBOCTH He Bolle BekTOp k, xapakTepH3ylouluH dopMy MH pa3Mepbi 
Bo3MylleHHa. IIpy H) =O sTo ycuoBHue MepexoqHT B OObINHOe yCJIOBHe KOH- 
BeKI[MOHHOM YCTOHYMBOCTH Tra3a M3 HesapAXKeHHBIX yacTuY (cM. (°), cTp. 22). 

M3 (5) caemyer, TO KOHBEKUMA OOycOBeHa CHO TAKeCTH, Tak Kak 
mph g=0O w*=0. Oynako moryr scrperuTbca Takve cayyau (ra30Bblit | 
paspaq), KOra CHOH TAKeECTH MOXKHO MpeneOpeyb HM ycTOBHe paBHOBecuA 
MuMeeT BHI 


V (Py + H3/ 8x) = 0. (6) 


PaccmMOTpHM Ooslee CJIO%KHBI Cyyali JByXKOMMOHEHTHOM CHCTeMbI B a\Ma-_ 
OaTHYeCKOM MpHOuM2xKeHHH (6€3 yYeTa TeMIOBbIX MOTOKOB) HM MOoKaxKeM TeM~ 
*%Ke METOJOM, YTO H BbIIMe, YTO Takad cucTeMa OyyleT HeycTOMuHBOH axe 
B OTCYTCTBHe CHJIbl TaxKecTH. IIpu npexkHuX NpewNONOKeHuAX JIA BOSMYLIe- 
HHH MoyyaeM CHCTeMy ypaBHeHHA 


) d H,H’ , , 
Mng 57 + ming = —V (p+ “2) + e(n;— 11) Ey, 


0 , n, 4} 
Mn, sr = — VD: + oe == en (E ale és [uH,]) ) 


, 


ENED, im ‘ ap; (7) 
jar T (UV) 9 + Mo divu=0, 37 + (UV) P+ Pj» divu =0, 


dn. . dp, : 
Ge + (WV) tg + rgdivv =0, GF + (VV) Pg + Pp div v = 0, 
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; 
; 
| 


rye !— CKOpocTb HOHOB; v — CKOPOCTb 9SJIEKTPOHOB; p Bp, Py =P 
= Po/ 2; d/dt =0/dt + (voV); Vo = — (c/en,HG) [H,Vp)] — ckopocrp anex- 
| Roe B CTalMOHAPHOM COCTOAHHH. 

 flona E u H onpeyensiorcs ypapnenusmu Maxcpesia 


OH / Ot =—crotE’, divE’ = 4ne (41). (8) 
ByyemM pellath cuctemy ypapHeHnii (7), (8) MeToqom pa3vloxKeHHA 0 


aJiOMy NapaMeTpy », cuuTad 0/Ot u d/di~w. IpeneOperaa B ypaBHenuax 
(7) rpanveHTaMu CTalMOHapHbIX BeMYHH, NOMyYaem COOTHOMIeHHA 


7 CH HS) . 7 : ; 
V(p+ | e ae 0, eave reren, VE += [wH,])=0. diva = divv- 09 QO) 


IIpn momoutn (8) Bropoe v3 ypaBuenuii (9) MoxKHO 3anHcaTb B BHZe 
n,—n, = Ap, / 4ne®n, — (H, rot u) / 4nece (10) 


OneHHM NOpsfOK  wieHOB, CTOAHX B MpaBol yacTH 9TOrO ypaBHeHHsA: 
Ap; / 4ne?ny ~ k®p;/ 4ne®n, ~ (Tk? / 4ne?n,) n; ~ (kd)? n;, rae d = T, / 4ne2n, — 
jeOaeBcKand JviMHa, 7,—TemMepaTypa B 2HepreTHyecKHX efMHuax. Anaso- 
\MUHaA OWeHKa HMeeT MECTO JIA BTOporc useHa. Mbt GymeM CUHTAaTb, 4TO 
JIMHa BOJIHbI, XapakTepH3ylollan pa3Mepbl BOSMYINeHHA, MHOFO OombUe d 
kd < 1). B 9ToM mpHOmMxKeHHA Tla3My MOXKHO CUMTATb KBasHHelTpabHOH, 
; BMecTO (9) OyeM HMeTb 


ni=n,=n, p>—(HjH')/42, u—v~—(c/4nen,) rot H’. (11) 


Bocnoub30BaBIUMCb COOTHOIWeHHAMH (11), wu MoxcraBaaa E u3 sBtToporo 
|paBHenna (7) B MepBoe ypaBHeHue (8), HeTpyqHO cBecTH ypaBHeHua (7)—(8) 
cHucTeme 


Ox dx d d on Q Q 
of a = CAL ee ee > (1 5) (vo) = 0, (12) 


ie y = (uVp,), n= Op/dt+y, Q=Aln pyro” /Oln py u x = 4x4 py/ Ho. 


_ Cucrema ypapyennit (12) onncbiBaeT JBHKeHHA WByx THNOB. JlevCTBUTeIbHO, 
jpeqM002%KMM, KaK 9TO YaCTO HMeeT MECTO, YTO MaCCa OTPHUATeJIbHbIX HOHOB 
(HOrO MeHbIUe MaCCbl NOJOKUTeIDHEIX (m/M<1). Torga, or6pacpipaa 
| meppom ypaBHeHuu wienpt ~ m/M, nonyaum y=0, y=Op/ot. Ypasue- 
jve JIA UaCTOTH] w, MOMyYalouleecd M3 BTOporO ypaBHeHua (12), MMeeT 
‘ WeHve C MHMMOM uacTbIO, paBHOH Hys10. Takum oOpa30M, 3TOT KOpeHb 
il IIPHBOAUT K HeyCTOMYMBOCTH. 

| TIlpeanonoxum tenepp, uro 0/0t~Vm/M, torga us ypaBHennli (12) 
fyeM umMeTb 720, y2=—Op/ot u 


| ¥ 
—<F = + (Mv)? P. (13) 


! 


| Peas 970 ypaBHeHue, momyuaem 


| wo? = — = (kv), (14) 
e. CHCTeMa, ONMCbIBaeMad ypaBHeHHAMH (7), Oy eT HeyCTOHYMBa, eCJIN 
\DJIbKO B CTaIMOHAPHOM COCTOAHHHM MMeeTCH TOK Jo = — CMpVo. 

YutTeM, HaKOHell, BIMAHMe Ha MPOleccb! KOHBCKUMOHHOFO THA TeIMVIOBbIx 
pTOKOB. YpaBHeHHA THAPOAMHAMHKH JIA ABYXKOMIIOHEHTHOM IlJla3MbI ObIIN 
Dbayyenpl B padote (*). CunTad, 4TO JIapMOpoBCKanH YacToTa oH = eH / mc 
AMHOrO TpeBocxoxUT yacTOTy CoyapeHHH, B NepBOM HeMCuesatoulleM TIpHOwu- 
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*KeHUM JIA NOTOKa Tenia q (B ypaBHeHua quia p’ B (7) AOMOJHATeMHO | 
BolyT wieHb! divq’) u3 dbopmy padoter (*) nomyyaem | 
C \ 

q=1a[ Hy 2], (15) | 

rie y =°/s. WugeKkc, oTmMualoulHw KOMIOHEHTHI TJla3Mbl, MbI, T€ MOKHO, 
omyckaem. Ecuim .WCXo2uTb U3 ypaBHeHua BompumMana 6e3 yyeTa CTOJIKHOBE- | 
HHH, peliiad ero MeTO_OM pa3oxKeHHA mo cTeneHsam 1/H (°—’), H B KayeCcTBe | 
HYJICBOrO NpHOIM2KCHHA NPHHATD MAKCBeJJIOBCKOe pacipeseseHHve, TO JIA q | 
NOYYMM TakKe BbipaxeHue (15), B KOTOpOM y= 2 HM p—/p_, rye p, —nep-| 
NeHUKYJIApHaA MarHUTHOMY MOJO KOMMOHeHTa TeH30pa jaBeHHA P, ompe- | 
qesseTca ypaBHeHHeM 


a | 
ee +"(uy) p, + yp, divu + divq = 0. (16) | 


Wasa CKOpOCcTH U HMeeT MeCTO ypaBHeHHe 


mn (244 (uy) u)=—divP +en,(E ++ [uH]). (17), 


HejuaronasibHble SJIeMeHTHI TeH30pa aBleHua OynyT ~ | / H®. Or6pacsi-} 
Bad wieHbl ~ | /H*, a3 (17) 6ynem uMeTb 


u = (c/ enH®) (Hyp) + (¢/ H®) (EH). (18)/ 

Tenepb Mbl MOXKeM JIMHeapH3HpoBaTb ypaBHeHua (15)—(18) um pewntp! \ 
MX [PH MOMOUIM pa3sOxwKeHHA 10 MaJIOMy MapaMetpy w=A/L. Orépacpipaa® 
WIeHbI ~ ¥, CHORA MIpHXOAMM K cooTHOmeHHsM (11) (9p >p,). Ucnonp3aya ux, * 
BMeCTO BTOpOorO ypaBHeHuA (12) OyqeM uMeTb (OGO3HAYeHHA Te >xxKe) 


0 0 as 2%2Q 
artes tag] (ov)? = 0, (19)! 

OoTKyiia WIA BeJIMYMHbI | MOJIYYHM 
© = 4/2 (kV) (— 1+ VJ — 2070 +») - (20) 


TakHM oO6pa30M, BCJiecTBHe ApelidoBbix moTOKoB Tera (15) BO3MOXKHA_ 
HeYCTOHYMBOCTb, KOTOPad OTCYTCTBOBaIa B Mpembiyuiem csryyae. Ycaopue 
yCTOHYMBOCTH MMeeT, OUCBHIHO, BU (Q=1—y7+y7O0InT,/Olnp,)§ 


O1InT (x — 1) Br 
In po Sle ge: (al). 


Ec c yyeTomM wieHos ~ | / H? oxaxertcs, uto rot rot divP = 0, To 6ynyt 
nomyyaTbea Take KopHu (14), Tak Kak mpu 9ToM (0/0t~Vm/ M) us (19) 
cHoBa y = —Op/ dt. 

HeocraTKoM H3/102%KeHHOrO MOAXOa K HCCIeEOBaHHIO yCTOMUMBOCTH, eCJIM 
Mla3Ma CHJIbHO paspeKeva, ABJAeTCA TO, YTO MPH NOMyYeHHH COOTHOMeHHA 
(15) B kayecTBe HyJleBoro npHOmMxKeHUA MO 1/H 60 B3ATO MaKCBesJIOBCKOe 
pacnpeyesenue. Bonee crporo Ha OcHOBe KHHeTHYeCKHX ypaBHeHH Oe3 yie 
coyfapeHHH KOHBeCKUMOHHaA YCTOHYMBOCTh pa3peXeHHOH ma3Mbl Obila uc- 
cjleqoBaHa B pa6ote (?). 


B 3aKsi0ueHve BbIpaxkalo rtyOokylo OnarofapHocth H. H. Boromo6osy 
34 BHHMaHHe K paooTe. 


Tloctynuso 


22 VI 1959 
UWMTHPOBAHHAA JIMTEPATYPA 


170. A. TepkKoBpuuKkos, KOTO, 32, 67 (1957). 2 A. A. Baoacos, K9ST®, 
8;- 291. (1938). 8 JIOD Wanna y, YM: ‘Ju Hpduuu, Mexanuka cnmouHEIx cpeq 
M., 1953. a Sake BparuuckyH i, KOTO, 33, 459 (1957). ®> G Chew, M.. Gold. 
berger, =, LO We Proc. Roy, Soc., A 236, 112 (1956)5 AS KeeMe Watson, Phys 
Pian. 12 (1956).5 7K _Brueckner, K. M. Watson, Phys. Rev., 102 
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Wornany Akafemun’ nayr CCCP 
1960. Tom 130, NM 2 


PH3BHKA 


| JI. A. XAJI®OHH 


OB OJHOM HOBOM SOPME JIMCNEPCHOHHDbIX COOTHOWIEHHA 
(ITpedcmasaexo axademuxom B. A. Poxom 19 IX 1959) 


OCbIuHO HCHOMb3yeMble JCHepCHOHHble COOTHOWIeHHA MexKy MHMMOli 4Ya- 
‘TbI0 Im /(£) u BeulecTBenHoli uacTb10 Ref(E) ananutuyeckoli u BepxHeli nosy- 
gockoctu ImE > 0 amnuautyfe paccenuusn f(E) nonyyaiorca Ha OCHOBaHMH 
 ionaass B Ka¥eCTBe KpHTepHA aHamuTHUHOCTH f(E) Teopempr Kou 
'CM., Hampumep, (7)). 

B nactosllleli paOote nowyyeHb! HOBble AMCNepCHOHHbIe COOTHOLIeHHA, OC- 
HOBaHHble Ha HCMOJIb30BaHHH B KavecTBe KPHTepHA aHanuTuyHocTu f(E) 
fae M. B.* Kengpnna — JI. HW. Cegosa (7). pu stom nomyuenbl TakxKe 


HOBble JONOJHUTebHbIe COOTHOWeEHHA, KOTOPbIM HeOGXOZMMO JOJKHbI yOB- 
He€TBOPATb BellleCTBeHHaH M MHMMaA yYacTH aMMVJINTYAbI paccesHusA. 

1. Panu mpoctots! dopMysMpoBKu NOsyYaeMbIX pe3yJIbTaTOB paCCMOTPHM 
OT culyyal, Korga f(E) — amnuuTyqa paccesHua Boepex ocTaTOUHO GbICTPO 
yObiBaeT mpH |E|—> oo. TIpupezem syecb HeoOxoumMy!0 JIA JanpHeiwero 
POpMyIMpoBky Teopemb! Kesybuua — Cegosa (?). - 
IlycTb BellecTBeHHad och E€(— oo, oo) pasqeneHa TOUKaMH Qj, bj,... 
bey Am, Om (1 < by << Ag <...< bm) Ha 2m orpe3KoB M NYcTb Ha OTpe3kax 
= € (ap, be) (R=1,...,m) 3aqaHa BemmecTBeHHad yuacTb Ref (EF), a Ha oTpes- 
kax E€ (bp, Qe4y) (R=1,...,™; Gm4, =) MHuMas uacTb Imf (E£) anaumn- 
rwuuecKkoli B.BepxHel nomynmocKkoctu ImE>O0O dyxuKkuuu f(£), KkoTopaa mpu 
JE|— co jocraTouHO ObicTpo cTpeMuTCA K HyvJIO M OrpaHwueHa BO BCeXx 
ouKaXxX JemeHua dg, bg. Torga 2Ta anamuTuyeckas PyHKuNsA f (E) creqyIouluM 
DOpa30M oMmpeyenseTcA yepes CBOM BeLIeCTBCHHbIe HM MHMMble YaCTH Ha OT- 
pesKax (Ay, bp), (bk, Ap+1) COOTBETCTBEHHO: 


bp UR +1 

R(zE) < Ref (E’) dE’ Imf(E’) dE" 

! pe) =A2 x {\ <r Ete wt | R (E’) oe (1) 
ql k=1 dp k 


m 
tae R(E)—oguno3nauvaa BeTBb cbyHkunn R (E) = [I] (E — ax)(E — bs)| 


Io 

’ 
R= 

(IpHuem BemjecTBeHHaa uacTtb Ref (£) u muumaa yactb Imf(E) B cuny Ko- 

euHoctu [(E£) B TOuKax eeHHA Ap, Dg HeEOOXOAHMO YOBJeETBOPAWOT JONOJ- 


MTCJIbHbIM YCJIOBHAM: 


| bp FR4+1 

Hef Ref(E) pr SAC LN (Bert te 101, (dcanl oo eens ee) 
2 Rw Fim ee R(E) ( ( 
Fe tk 


Ecnu xe Ha oTpeskax E € (ag, bg) 3a]aHa MHMMas YaCTb Imf(£), a Ha OT- 
eskax E €(bp, Ag+) BeUleCTBeHHaA YaCcTb Ref (E£), To (1) mepexoguT B 
bp A441 } 
RB) ox Im f(E’) dE’ , Ref(E’) dE 3 
je) =--2O 9 {| Bp eet | ee po | ) 
&=1 ap 
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a JONOJHUTeIbHbIe YCuIOBHA (2) NepexOAT B 


bp pty es | 
ie Imf(E) pi-1 ; Ref (E) p/-1 a [aot _ (454 
2 (| Rey BE + \ ney Pe ee « 
=e) | ap 


2. Beimuiem moqpo6HO Ha ocHOBaHuM copmy. Keaypuna —Ceyosa (1), 
(3) HOBbIe HCMepCHOHHbIe COOTHOCHHA HM JONOMHUTeAbHbIe YCJIOBAA, OCHO- 9 
BaHHuble Ha (2), (4), Quad AByX Ba2XKHbIX UYACTHbIX CJIyyaeB. f 

Ilyctb m=1 un aa=—b,=—E, (EF; >0). Torga us (3) nonyuaem, | 
KaK HeTPYAHO BUeTh, Ce AyIoulMe AMCHepCHOHHbIe COOTHOWeHHA AIA E> E, *: | 


inte — REE | Rane ate +? | Rihana + 
Ey ws | 
a3 \ an pe 6) 
a JONOJIHUTeJIbHbIe en u (4) 3anvcbiBaloTcA B BHJe 
\ REE OE = \ wee dE — \ Imi) gg, (6) 
4 ED ae = \ AB ae — | Ref a. (7) 


Ilyctb Tenepb m=2 wu ay=—b,=—E, (Ez>0), 6; =—a,=— Ey 
(E, >, > 0). Tora HerpyqHo nonyuuTb “3 (3) cneénylomlee RHCHepcnoHHoe 
cooTHoleHHe qin Eg >E> E,: 


= Vile 
a RUBE) R (BES) Lint) dE’ 
ae = % { \ R (E’; E;) R(E‘; E2) E’—E ay 
ee my Ey 
iy) \ Re f (E’) aE’ ney \ Im f (E’) dE’ 2. 
R(E’; Ei) R (E’; Es) E’—E R(E’; E;) R(B’s Es) E’—E 


—E,z —E; 


E, 
: Re f (E’) dE’ Im f (E’) dE’ 
Tat \ RE: EY RUEVED EE \ R(E’; Ex) R(E"; Ey) E’— # . 


E 


Jlonowmutenbuble ycnosud (2), (4) nepexoaAT, COOTBeTCTBeHHO, B 


2 Ey, co 
Re f (E) =f URE RE) | Re} (E) 4 
a RE ERE Ee \ RE ERE ae + R(E; Ey) R (EV En)” a 


—E, 2 


=F E, | 
= eu Im f (E) | 
a EB Em) RE By) R (Es Ey) 9 (9) 
Im f ee oe) | ( 
m (2) ue. Im f (E) m. a Im f (E) 
AN R (Es Ei) R (Ey Ba) = Ay R(EvEy) R (Ev Ey) 2 \ REN REE) E= 
ans Ee 
= ? Ref (E) >a Ref (E) | 


* Tlocae Toro Kak HacTosmjad paOora Oblna JoMoKeHa UM MOsroTOBNeHa K TleuaTH, MbE 1 
y3HaJIM, YTO aHaJIOrH4HOe (0) WucnepCHoHHOe cooTHOMeHHe GBI TIpeAJIOKeHO PaHee B pa- | 


Gore B. Pusb6epta (°), omHako B STON pa6oTe He 6HITH NOJIyYeHb! HEOOXOLMMbIe FONONHH- | 
TeyIbHbIe ycnopua (6), (7). i 
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pa OCTAJIbHBIX JONOMHHTeIbHEIX ycnoBna nosmyuarotca us (9) nu (10) 
YMHOXKEHHEM MOABHTErpabHblx BbipaxKennii Ha E. B (5)—(10) sBegeno 


o6osHaueHue R(E; E,,.) =n E*— E\.,|. Avanormunbie quctiepcuonusie co- 
OTHOWWCHHA MW AONOHUTeIbHbIe YCJIOBHA MOXKHO BbINMCaTb HU JWI JpyrHx 
3HaueHuH m= 3, 4,... 

3. Tlepeiimem k o6cy2xyeHHIO NMOJIYYeHHbIX J{MCIeCPCHOHHbIX COOTHOWICHHH 
(5), (8) 4 qonomHHTetbHEIX ycnosuit (6), (7), (9), (10). IpeqpaputesbHo 
3aMeTHM, TO Ha OCHOBaHHM yCIOBHaA CuMMeTpuH (2) 


Prem Byres faee), (11) 


rae fax(E)—amnautyja pacceauua antuyactun. Vcnomaya ycnopue cuM- 
eTpHH (11), MoxKHO OGbIUHBIM TyTeM CBeCTH BCe MHTerpasbl B (5) — (10) 
K MHTerpaaM NO NOJOXKUTeIbHDIM sHeprusmM. 3 cbusuuecKux cooOpaxe- 
HMM ECTeECTBCHHO BbIOpaTb FE, =p, rye ~—Macca NOKOA pacceuBaeMbIxX 4ya- 
icTHu, Tak uTo [— Ey, E,] coorBetcrsyer «HepusHyeckon» OOslacTH aHeprui E. 
Camu mo ce6e fucnepcHOHHble cooTHoweHua (5), (8) nmpHHunnuanbHo 
HHKaKOH HOBO (He3aBHCHMOH) HHPopMalMH NO CpaBHeHHIO C OObIUHEIMH 
| JHCHepCHOHHBIMH COOTHOWeCHHAMM (*) He HeCyT, MOCKOJIbKy Kak Te, Tak H 
| Ipyrve BbiBeweHbI Ha OCHOBaHHM OJHOrO HM Toro %*e (bakTa — aHaJIMTHUHOCTH 
@AMIVIHTY bl paccesua Buepex, [(E) B BepxHeii noynsocKoctu Im E > 0 (3). 
(OywakO IpaKTH¥eCKH, YUMTbIBAA, YTO SKCIMepHMeHTasbHbIe JaHHble (Im f (£), 
Ref (£)) onpeneasiotca c Heu36exHbIMH NOrpeliHOCcTAMH (MOMexaMu), IpHueM 
HeOJMHAaKOBbIMH MIP pasHbIxX 3HayeHHAX E, COOTHOUIeCHHA, TOyYeHHbIe B aH- 
‘HOH paOoTe, MOryT HMeTb IIpeHMylecTBa TO CpaBHeHHIO C OGObINHO HCMOVJIb- 
3YeMbIMH. 

IIpeumyulecTBa HOBbIX JIMCIePCHOHHbIX COOTHOILeHHH (Mbl HMeeM B BH 
co6eHHO (8)) COCTOAT B CJIeYIOUIeM: 

1) OHH MOSBONAIOT HCHONb30BaTb SKCIICPHMCHTAJIbHbIC Pe3yJIbTAaTbl C HaH- 
| sae apPeKTHBHOCTHIO; Tak, HallpHMep, HCHO/b3yA WaHHble 10 a3s0BomMy 
aHamu3y (Ref (£)) B Tow OOacTH, rye OHH HaexKHO ONpeseseHbl, H WaHHble 


ino momHOMy ceyeHHIo (Im/f(£)) B ApyrHx sHeEpreTHYeCKHX OGuIacTAX. 

2) Usmenaa F, u Ey (umn, o6ulee, ag, bg), MOXHO BbIACHHTb BO3MOKHOCTb 
lHapylIeCHHA JMCMepCHOHHbIX COOTHOWIeHHH 3a cueT MorpelHocTe (ommO6oK), 
KCBASAHHBIX C SKCICPHMCHTAJIbHbIMH OrpezeseHuamu Imf (E£) u Ref (E) B pas- 
JIMUHbIX O6JIacTAx 9HeprHun EL. 

3) CxoqumocTb uHTerpasoB mpH |E|— oo HM HOBbIX JHCIepCHOHHbIX COOT- 
he 110 CpaBHeHHIO C OObIYHO HCMOIb3YeCMbIMH SHAYHTeIbHO ObicTpee 


(aa cueT MHOKUTEIA [IU (E—a,) (E—b»)| ”) Jina o6ecneyeHuaA Tako 
: p 


DKe CXOJHMOCTH B OODIYHBIX JHCMepCHOHHbIX COOTHOLWeHHAX TpeOyeTca ONON- 
HUTeIbHOe 3HAHHe NMOABJIAIOUMXCA IPH 3TOM. BHCHHTerpabHbIX YWIeHOB ('). 
_ JiucnepcwoHHoe cooTHomeHve (*) OcO6eHHO BbIeIHeTCA TEM, YTO B Hem 
MHTerpHpoBaHHe MO Heduswyeckol oOsacTH TpeOyeT JHIIb 3HaHHA Im f (E), 
KOTOPaA JIA ™-Me€30H-HYKJIOHHOrO pacceAHHA H3BeCTHA, a HHTeErPHpoBaHne 
b moy6eckoneywHomy mpomexyTKy [E2, oo) TakxKe TpeOyeT JIMIUb 3HaHHA 
mf (£), Koropaax upu joctaTouHo OombuoM FE, xopouwio annpokcumMupyertca 
pemonoxKeHvemM O MOCTOAHCTBe MomHoro ceyenusA o (E) *. 

 Tlepefiqem K O6cy2KMeHHIO JOMOJHUTebHIX COOTHOLIeHHH (GQ) (@) (9); 
(10), nomyyeHHelx Ha ocHoBaHuu (2), (4). Oru cooTHOMeHuA HecyT cymecT- 
BeHHO HOBYIO TIO CpaBHeHHio C OObIYHO HCMOJIbSYeMbIMH JMCIePpCHOHHbIMK 
COOTHOIeHHAMH HHopmalHto. IlockoubKy 3TH JOMOJHUTeJIbHbIC COOTHOIMEHHA 
ABJIAIOTCA HeEOOXOJMMbIMH YCNOBHAMU aHauTuyHOcTH f(E) HM KOHeYHOCTH 
F(E) B Toukax jleeHua Qz, be, a WUCIePCHOHHbIe COOTHOUICHHA ABJIAIOTCA 
HEOOXOMMBIMH HW JIOCTATOUHbIMH, ACHO, YTO JONMOJIHHTeJIbHbIe COOTHOMEHHA 


* B qucnepcvouHom cootHomeHuu (5) (cM. Takxe (°)) HeOoOxoJMMO 3HaHHe Ref(E) mpu 
E| oo, 4TO JeaeT 9TO COOTHOWEHHE MaJIO MpHFrOAHbIM MpaKTHyecKH. 
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quia cBoeH MpOBepKH TpeOyIOT MeHbIUerO KOMMYECTBA IKCMCPHMCHTAJIbHBIX |} 
JaHHbIX, YM JMCHepCHOHHbIe COOTHOIMeHHA. 

CootHomenue (6), OYeBHAHO, MOSBOJIAeT ONleHHTb MOBefeHHe Ref(E) B «He-| 
du3snyeckoliy o6sacru |E| > pw, 3Haa Im/(E) B dusuyeckoH oOOnacTH 3HeprHi 
E>uw, T.e. WCnOIb3yA JIMIIb SKCMepHMeHTaJIbHble JaHHble. 

CootHowenne (7) MOXHO HCMOUIb30BaTb C PasHbIX CTOPOH. Bo-nepBbIx, OHO} 
NO3BOIAeT OlleHHTb NOBeseHHe Im/(E) B «HesbusuyecKoH» obnacTu |E| > p,| 
eCJIH OHA TaM 3apaHee HeH3BeCTHa (HaNpuMep,B CJIy¥ae HYKJIOH-HYKJIOHHOTO | 
paccesuusa), 3Hai Ref(£) B @usnyeckol OOnacTH SHeEprHuH, T. e. 3Had SKCTEPH- | 
MeHTaJIbHble pe3ysbTaTbI. Bo-BTopbix, eC MHHMasa uacTb Im/(£) B «Hedusn-| 
yecKOl» OOaCTH H3BeCTHa (HalpuMep B Culy4ae n-Me3OH-HYKJIOHHOFO paccesAHHA), | 
TO COOTHOWeHHe (7) NOSBOAeT NOJYYHTb OrpaHHyeHuaA Ha MoBezeHve Ref(E)|) 
B (usHYecKOH OOaCTH SHeprul, T.e. MOJIYYHTb AONOHUTeIbHOe YCJOBHe,| 
KOTOPOMYy JOJI2KeH yOBJeTBOPATS (a3s0BbIH aHaH3. B STOM Ke ciyyae CO-|) 
OTHOWeHHe (7) NO3BOUIAeT, B MPHHUMNe He3aBHCHMbIM OT OOBIYHBIX AHCHepCcHoH-| 
HbIX COOTHOWeHHH cnocoOoM, OMpeJletHTb KOHCTaHTy t-Me30H-HYKJIOHHOTO |. 
B3aHMOJeHCTBUA M3 9KCMCPHMeHTAJIbHbIX MaHHbIX, €2 HMCHHO TOJIbKO Ha OCHO-|I 
BaHHH (pas0Boro aHasusa (Ref(E£)). CymecrBeHHO MOAYepKHYTh, YTO MOCKOJIbKyY,)) 
Kak 3TO y2Ke OTMe4AaJIOCb, JONOHUTeJIbHbIe COOTHOWEHHA (HM, B YacTHOCTH, (7)) 


i 
ABJIAIOTCH HeOOXOAUMbIMM (a He HEOOXOJMMbIMH HM JOCTATOUHBIMH) yCJIOBHAMH)) 
aHaJIMTHUHOCTH MH KOHeUHOCTH /(E), TO AIA OMpeteneHHA W3 HHX KOHCTAHTBI) 
B3aHMOJeHCTBUA B MpHHWMne TpeOyeTcA MeHbWwAaA HHPOpMalluaA (MeHblllee KO-}) 
JIMYeCTBO SKCIEPHMEHTAJIDHBIX JAHHBbIX) OTHOCHTeJIbHO AMIJIMTYAbl paccesHud) 
/(E), Yem 9TO HeOOXOAMMO WIA ONpeleNeHHA KOHCTAHTbI B3aMMOJeHCTBHA M3) 
JUCMepCHOHHbIX COOTHOWEeHHH. i] 

JlononHuTebHble cooTHOWmeHHA (9), (10) c npuHuMnHaIbHOK TOUKH 3peHHA 
aHaJIOrMUHbI yKe pasoOpanubim cooTHolienusM (6), (7). Ux Baxnelinee npak-| 
THYeCKOe MPeHMYLLeCTBO COCTOHT B TOM, 4TO B HHX BCIOAy B NOsy6ecKOHe4HOM) 
uHtepBasie [E,,0o) unTerpupyerca Im/(E), KoTopas, B OTAMUHe OT Re/(E), | 


KCHMMPyeTCA MpefNOO*KeHHeM O NOCTOAHCTBe NomHOrO ceyeHuA o (EF). > | 
B 3aks04eHHe MPHHOWy OnarofapHoctb akay. B. A. Moxy 3a o6cyxeHHe 


paOoTbl H BHUMaHHe H Mpod. Bb. A. Jlepuny 3a o6cyxeHMe MaTeMaTHUeCKHX) 
BOIIPOCOB. 


Tlocrynusio 
161X1959 


IMTMPOBAHHAS. JIMTEPATYPA 
1H. H. Boromw6os, 5. B.Menxzspeges; M. K. Ilonu panos, Borigia 


Chl TeCpHH JMCMepCHOHHEIX cooTHOWeHHH, 1958. *%M. B. Kenguwm, JI. WH. Cenos, 
JAH, 16, Ne 7 (1937). *®W. Gilbert, Phys. Rev., 108, 1078 (1957). 
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Horsags Akaqemun nayx CCCP 
1960. Tom 130, Ni 2 


FEO®H3HKA 


Z T. M. MYJIAPUHK 


| HHTEP®EPOMETPHYECKOE W3MEPEHHE LWMPHH 3MMCCHA 
d 6300 A [0 I] WH A 5198—5200 A [N 1] B NOJIAPHbIX CHAHHAX 


(ITpedcmaeaexno axademuxom B. IT. Pecenxosoim 11 VII 1959) 


B teuenue sumbI 1958—1959 rr. Ha crantun Mucturyta dusnKku atmoccbeppt 
AH CCCP 8 Jlonapcxoit npousBoquauch uHTepdepomerputeckue H3MepeHHA 
UMPHHbI 3anpelleHHbIX SMHCCHH NOMAPHEIX cudHHH: A 6300 A [OI] u A 5198— 
5200 A [N I]. 
| [Ipumeusasacb ycraHoBKka c uHTepdepometpom ®adpu — [lepo. Orgenbupie 
»MHCCHH BBIJeJIAHCb HHTePPePeCHUMOHHBIMA CPUJIbTpaMu C MOOCaMH MporycKa- 
Hua 80—100 A. IIpu ebemKe Kpacnoli KucOpoqHOli WHHHH UCHOb30BaINCb 
KBaplleBble MpOMeXKyTOUHble KOJIbIila TOMWMHOH 8 Hu 10 MM. CBeTocua ycTa- 
HOBKH Oblia paBHa | : 3, doKycHoe paccTosHHe OObeKTUBa cocTaBAIO 150 MM, 
kosp®ullwenT oTpaxkeHua AuaIeKTpuyeckux noKpHITHH 95%. Tipu cbemKe 9muc- 
tun A 5200 A ucnomb30Ban0cb HHBapHOe MpOMeEXKYTOUHOE KOIbUO TOVIMMMHOL 
mM. CpeTocuyia ycTaHoBKH cocTaBsiana 1: 1,3 (f = 65 mm). Koadhdulnenr 
pTpaxeHnua 85%. 
Mutepdepomerp nomeliiaica B repMeTHuHyIO KaMepy. M3MeHeHHe OKpyXKal0- 
eli TemnepaTypbl B TeveHHe HOM DOXofuIO Jo 20°, nosTomy OKa3as0cb Heob- 
KOJMMBIM IIPHMeHHTb JBOHMHOe TepMOCTaTHPOBaHHe: TepMeTHYHAA KaMmepa C 
HHTepdepomeTpoM Oblla MOMellleHa B TeMJIOM3OIMPOBaHHbI ALWIMK, B KOTOPOM 
eeMnepaTypa NOMepKuBamacb MOCTOAHHOH Cc TOUHOCTbIO + 0,5°, caMa Ke Ka- 
Mepa C MOMOU[bIO BOAAHOTO Tepmoctata TC-15 TepmMoctaTHpoBaslacb C TOUHO- 
ThIO + 0,05°. 
_ [ins KonTpoua tocTupoBKu Jo Havasa CbeMKM M MOCJIe ee OKOHYAHHA Jesa- 
IMCb CHUMKM HHTepdepeHUMOHHbIX KOJel, KPHNTOHOBOM rasopaspAqHOHK TpyOKu. 
Kpome TOro, HeCKOJIbKO pa3 B TeveHHe SKCNOSHIMM Ha TOT Ke Kap, TO ui JIM- 
[MA CHAHWA, BMevaTbIBalaCb KesITAaA WIM 3eseHad JIMHMA KPHNTOHA AA onpe- 
KeJIeHHA: MHCTPYMeHTaJIbHOrO KOHTypa. B ciyuae coTorpadpupoBaHuA, 9MUCCHH 
jzoTa A 6200 A MHCTpyMeHTaJIbHbIM KOHTYP ONpeJeANCA,NO KOHTYPy JIMHMM 
, 5577 A,’ Koropas oTorpadupoBasacb B Kpblie HHTepPepeHUMOHHOTO PusbT- 
4a, WeHTpupoBannoro na A 5200 A. Kpacnas Kucopogquad JMHUH cpororpau- 
(OBalacb Ha mieHKe JH, OUYBCTBeCHHOH npesBapuTebHOHM MOACBeTKON, SMHC- 
iis 45200 A — na naacruHkax Kodak 0-o-D. 
|| Ha puc. 1 u 2 npuBexzenbt d@oTorpadun uuTepdepeHUMOHHBIX KONell JIMNMH. 
. 6300 A [OE] u xentot muHun Kpuntona. Ha pue. 3 mpuBezex dotomerpuue- 
ikuli paspe3° BHyTpeHHero Kouba 6300 A. 
| Wupuna uccnefdyembix mMHuH MOMHOCTLIO OMpeeAeTCA addextom Jlon- 
julepa, Tak Kak yUIMpeHveM BCJIeJCTBHe CTOJIKHOBeHHH B yCJIOBMAX BepXHell 
TMocdbepbl MOXKHO npeHeOpeyb. Ilostomy u3sMepeHHe LWIMPHHbI CMeKTPaJIbHbIX 
HHH JaeT BO3MOXKHOCTh CYHTb O TeMMepaType B OOacTH cBeYeHHA. OLHakO 
mpeflesenve KMHeTHYecKOH TemMepaTypbl NO WIMpHHeE CMeKTPaJIbHbIX JMHUH 
}O3MOXKHO JIMIIb, ECM H3/yYaIOUNe aTOMbI COXPaHAIOT MAKCBeJIJIOBCKOe pac- 
pezemenne cKopocteH. IIpH HeKOTOPbIX MexXaHH3Max BO3OyKTeHUA (Psryope- 
LeHIMA, QeKTPOHHBIA yap) KHHeETUYeCKad SHEpruA YaCTHI MpakTHYecKH He 
303, 


MeHseTCH. B sTHx clyyaax TemmepaTypa, OMmpeeneHHaA MO IWHpHHe CIeKT- 
PpasIbHOM JMHHM, COBMayaeT C KHHETHYeCCKOH TeMMepaTypoH B o6s1acTH cBeue- 
HHA.§ 

Ecau Bos6y2kdeHve MpOuCxXOAHT B pesyJbTaTe MuccollMalluu, MMCcolMa- 
THBHOM peKOMOHHallHH, NepesapAAKU M Ap., TO OHOYMOXKeT COMPOBOAKMAThCA} 


Fic. 1. Wurepdepenuvonuble Kompua A 6300 A [OI]. CHumok nomyyeH | 
BO BpeMA KpacHoro cHsHMA «THNa A» c 9kcno3HuHeH 1 uac 


H3MC€HeEHHEM KHHETHYeECKOH SHEPruH BO3OyKJeHHbIX aTOMOB. B TaKom culy4aé} 
TemnepaTypa, OlpesesIeHHad MO WHpHHe JIMHHH, MOMKeT 3aMeTHO OTJIHYATbCH 


OT KHHeTHYeCKOH TeMMepaTyPpbl Cpebl. OMHAKO, eCJIH ATOM, HAXOJACb B BOZOyYK. 


Puc. 2. UnreptepeHxuvoHHble KOJbUa %KeNTOH AHHH KpHNTOHA 


JleHHOM COCTOAHHH, yCieeT HCMbITaTb HeCKOJIbKO COyapeHHH, TO MaKCBedJl 
JIOBCKOe pacmpefeseHHe CKOpocteH OyJeT BOCCTAHOBJIeHO WH HadeKHOCTb ompe; 
WeleHua TeMMepaTypbl He OyJeT 3aBHCeTb OT MeXAaHH3Ma BO3Oy2KeHuA| 
TlostoMy WIA OmpefeeHHA TeMMepaTypbl BepxHel aTMocdepbI (OcobeHHO Hé: 
Gobo BbICOTe) HaHOoee yNOOHI 3ampellleHHble SMHCCHH. 
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-Moxkxo OUeHHTb, NTO BPeMS yCTaHOBJeHHA MaKCBeJJIOBCKOrO pacnpejese- 
1A [VIA HEHTPaJIbHbIX aTOMOB Ha BpICoTe 150 kM Mexee | cek., Ha BbIcoTe 300 KM 
Hee 100 cek. H Ha BbICoTe 600 Km menee 10° cex. Orciola BUAHO, TO nO MH- 
am 4 5577 A [0I] usmepexne TeMMepaTypbl MMeeT CMbICJI NO Kpalinelt mMepe 
) BBICOTH! 150 km, no muHuu A 6300 A [OI] go 300 xm, no amuccuu A 5200 A 
N I! go 600 xm. 

lak kak HamOovlce BepoaTHBIM MexXaHU3MoM Bos6yxXTeHuA X 6300 A [01] 
i 5200 AIN I] ssaserca S/I€KTPOHHBIA yap (*, 7), TO, mO-BUaUMOMy, TeMIe- 
ATYPbI, M3MepeHHble NO WIMpHHe 9THX SMMCCHH, CoBMayaloT c KHHeTHUeCKO 
‘MNepaTypOH gHa BCeX HHTepecyloliMx HaC BbICOTAaX. 


| a ee eee ee 


Puc. 3. MoTomerpuyeckni paspes BHyTpeHHero Kosbua A 6300 A. Uame- 
| peHHA MpousBoyusuch Ha MuKpodoTometpe MO-2. Karxkymlasaca acummer- 
| PHA KOHTypa ABJIAeTCA CJleqCTBHeM MepeMeHHOH Aucnepcun. Jina cpas- 
- HeEHHA IIpwBeseH KOHTYP %KeNTOM MHHHM KDPHMNTOHA (cOWHaA AMHUA) 


IIpHHlunnasbHbIM HeOCTaTKOM MHTepdepomerpu4eckoro MeTosa onpese- 
PHA TeMIlepaTypbl BepXHeH aTMOCPepbl ABJIAeTCA HeyBePeHHOCTb B BbICOTe 
kulyualolero cyiod. BbicoTa pe3KO O4epYeHHBIX (OPM NOJAPHBIX CHAHHH (B 
-HOBHOM JIMHuM A 5577 A) moxer ObITb U3MepeHa OasHCHOM CbeMKOl, HO pu 
DYTH OLHOPOAHOM AudiysHom cBeyenuu 9muccuit A 6300 A wu A5198—5200 A 
IpeeIHTb TaKHM OOPa30M BBICOTY CBeYeHHA BecbMa TpyHO. IloqoOubIe OLHO- 
DeMeHHble ONpefleyeHHA Ha cTaHUMu B JlonapcKoH moKa He MpoBOAumCb. 
[OSTOMY B HaCTOAIee BPeEMA BO3MOXKHE! JIMMWb MpHOH2KeHHble OWCHKH BBICOTHI, 
h KOTOPOH TemnepaTypa U3MepeHa HHTepdepomerpuyecku. Kak noka3an Uem- 
tpneu (*), ecTb OCHOBAHHA CUNTATb, YTO BbICOTa cBeyeHuA aMuccHu A 6300 A 
JHOUHOM Hee cocTaBuIAeT OKONO 250—300 km. Mureptbepomerpnyeckne CHUMKU 
paCHOW JIMHUM B CHAHHAX OTHOCATCA K BbICOTHBIM CHAHHAM: KPaCHbIM NATHAM, 
pacHbIM Jly4aM, KOTOpble OOBINHO pacnOO%KeHb! Ha BbICOTaX He HuxKe 200 km (4). 
llenaTb OlleHKy BBICOTBI! sMuccun A 5200 A B NOJApHbIX CHAHHAX OUeHD 
byqHo. YuuTHIBad WCKJIOUNTeIbHO MaJlyIO BepOATHOCTb Nepexofa (paBHylo 
106 -10-® cm~?) (°) u Koppensaumto uHTencuBHocTu ) 5200 A c nuTeHcuBHO- 
‘bIO KpaCHOH KHCJIOPOAHOH SMHCCHH, MOXKHO 3aKJIIOUHTb, YTO BBICOTa CBede- 
a 4 5200 A spaq amu Menbute 300 Km. 

He sce cboromerpuyeckue paspe3bi Koel, A 6300 A moryr 6piTb mpeyzctaB- 
HbI MpOCcTbIM JonMmepoBckKuM KOHTypoM. Ilo-BuquMOMy, OTKMIOHeEHHe OT 
pHIIepOBCKOrO KOHTypa OObACHAeTCA HaJIOMKeHHeM CBeYeEHHA CIOEB C pa3- 
IMM TeMMepaTypaMi. i 

Temnepatypbl, ompeemeHHble M0 WHpHHe KPaCHOH JIMHMM, 3aKJIIOUeHBI MexK- 
1200 u 3400 K. TouxocrTh onpeesenua Bo Bcex cayyaax ++ 15%. Y3me- 
HAA B YCOBHAX MOUTH HeBOSMYLeHHOrO HOWHOTO HeOa NO TpeM CHAMKaM 
mor 1230; 1120 u 1280° K. Takum o6pa30M, cpeqHAA TemMMepaTypa paBHa 
$10 + 50° K. Sro snauenue syulle cormacyeTca C MPHHATOM BBbICOTOH CBe- 
‘HUA KpacHol smMHMH, Yem T < 450—550° K, usmepeHuas JIode (°). 

B cvaHuAX HaOmOaeTCA TeEHJeCHIUMA K NOBbILeHHIO TeMIepaTypbl C yBe- 
yeHHeM spKoctuH cBeyeHus. B cuaHuax Tuna A nosyyena Temmepatypa 
tomo 1500° K mpu MHTeHCHBHOCTH JIMHHM 46300 A 2—5 kusopamet u 
00 — 2000° K upu untencusHoctu 5— 15 kuuopssei. Bo Bpema ucKmoun- 
\IbHO CHibHOrO KpacHoro CHAHMA THMa AIT Ale XT 10bS eee nronna 
OMHOBPeMeHHLIM 3uleKTpooToMerpHyeckHM usMepeHHsM HH, B. J>Kopa2Ku0 
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WHTeHCHBHOCTh 26300 A mpesbuiata 80 KHuOpamel, 3aperHcTpHpoBaHa 
tTemnepatypa 3400° K. ! 

J\pa cHuMKa wHTepdepeHUMOHHBIX KONeL 3anpellenHoro AyOueTa aTOMap- 
Horo asoTta 45198 —5200 A nomyyeHo BO BpeMA BbICOTHBIX KPaCHbIX CHAHHH 
muna A 27—28 III u 28—29 III 1959 r. c skcnosmunamu 4 u 5 4yac, 
Ha cnextporpade CII-48 8 9TH HOUM NOMyYeHbI THMMYHbIe «aTOMHBIC) CHeKTPbI 


Puc. 4. Cuumok 3ampeuienuoro zy6meta asora A 5498—5200 A. Tlepsoe ‘ 
KOJIbIO, CUHTad .OT WeHTpa cuctembl, MpHHagznexuT A 5198 A, Bropoe : 

45200 A, Tperbe 45577 A [01] 
(*) c pesKo ocna6uleHHBIM u3myueHuem momoc INGN;, npuyem nonoca (0 — 3) 
INGNS 5228A snauutenbno cna6ee 45200 A. Ha o6onx cHnmKax (cM. 
puc. 4) BuzHbI uHTepcdbepeHUMOHHbIe KOIba 45577, 5200 u 5198 A, eee 
muuua 45577 A cumbHO ocna6meHa B Kpbluie KpHBOH Mpomyckanua uHTep- 
cbepeHuHoHHOrO dubtpa. M3mepeHua AVJIMH BOJIH NOATBEpKAaloT OTOKecT- 
BJleHHe HaGJIOMAaBUIeHCA SMUCCHM C 3allpelleHHbIM yOseTOM a30Ta. M3mepeH-3 
HOe OTHOIMeHHe HHTCHCHMBHOCTeH KOMMOHEHT AyOneta 45198 —5200A cocTaB-) 
aaeT Iso09/Isi9g = 1,7 -- 0,1. Temnepatyppl, onpefeieHHble no. wupHHe 
25200 A, coctaBasiot 1850+ 250° K gaa nepporo cHumka u 2000+ 300° Ki 


AJA BTOPOro. j 
Uucrutyt du3suKu arTmoccpeppr Tlocrynuso 
Axkajemuu Hayk CCCP 7 VII 1959 


IIMTHPOBAHHAA JIMTEPATYPA ~~ } 


1M. J.Seaton, J. Atmosph. Terr. Phys., 4, 306 (1954). #R. A. Dunkan, 
Planet. Space Sci. Pergamon Press, 1, 112 (1959). %J.W.Chamberlain, Ap. J. 
127, 54 (1958). *C.Stérmer, The .Polar Aurora, 1955, p. 109. 5 R. H. Gam 
stang, M.N., 111, 115 (1951); Ap. J., 115, 506 (1952). -§ J. Cabannes, J. Du fay) 


The airglow and the aurorae, London—N. Y., 1955, p. 73. 710. HW. Taasnepuun, 


C6opH. CnektTpaibuple, 2eKTpocboToMeTpHyeckHe H paHomOKauMOHHble uccneqoBaHHA NOMA 
HbIX CHAHHM MH CBeyeHuaA HOuHOTO HeOa, Ne 1, 1959, crp. 7. ] 
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TEXHHYTECKAA PH3HKA 


B. M. KOPBYT, C. Sl. BEMJIEP u B. H. JIMXTMAH 


SHAYEHHE AJCOPBILMOHHbIX B3AMMOJIEMCTBHA 
_ HW OBbBEMHO-MEXAHHYECKMX CBOHCTB CMA30UHBbIX CJIOEB 
M1PH OBPABOTKE METAJIJIOB JIABJIEHHEM 


| (ITpedcmaeaeno axademuxom IT, A. Pe6undepom 19 1X 1959) 


B pa6orax -HallleH aAaOopatopun ('~*) OblI0 noKasaHO, 4TO npH Tay6oKoM 
wlacTHYeCKOM JleOpMHPOBaHHN B NPHCyTCTBHM MOBepXHOCTHO-aKTHBHBIX XKHI- | 
KMX CM@30UHBIX Cpe/| HMeeT MeCTO TaK Ha3bIBaeMOe acOpOUHOHHOe nsacTudu- - 
HMpOBaHHe MeTaJJla B TOHYAHIeM NOBepXHOCTHOM Cyloe. OddexT nuacTudulu- 
DOBaHHA, BLISBAHHbIM acOpOUnell NOBepXHOCTHO-aKTHBHbIX KOMMOHEHTOB CMa3- 
kM, XapaKTepH3yeTCA 3HAYHTeJIbHbIM YMeHbIUeHHeM Hamps2xKeHUA Cpe3a ,TOH- 
daWllero MOBeEPXHOCTHOTO CJIOA OOpabaTbIBaeMOro MeTavia. 

Hanuune muiacTudulupoBanHoro cox cmocoOcTByeT BbIPaBHUBaHHU. Te- 
HCHHA MeTaia B OObeMe, CHHXKaeT paOoTy AehopmMalluu u NoBbilllaeT cnoco6- 
HOCTb MeTaJIa K OOpaOoTKe JaBseHveM; IPH 9TOM JONOMHUTebHaA CABHTO- 
san TedopmMalua (*), OOycIOBIEHHaA TpeHveM, JOKaIM3yeTCA B STOM MacTudu- 
IMpOBaHHOM cuJloe. 

Ty xe poOulb, 4TO M MacTHpPMUMpOBaHHbIM COM, MOXKeT uUrpaTb TBepslas, 
10 JIOCTaTOUHO WwiaCTHUHaA CMa304HaA MWIeHKa, HAaHOCHMaa Ha MOBepXHOCTb 
\OpabaTbIBaeMOrO MeTaJJIa, HallpsxKeHve Cpe3a B KOTOPOM 3HAYHTebHO HUKe, 
{@M B OCHOBHOM MeTauuie. 

Jina ucceqOBaHvA CMa3O4UHOTO JeHCTBHA TBEPAbIX H %KHAKUX MOJeMbHBIX 
(Ma30K B JlaHHOl paGoTe Obl MCNOMb30BaH paHee paspaOoTaHHbI B Halllel 
aa6opaTOpHH MeTO, OCHOBaHHbIM Ha pa3feleHHH OOllero TaHreHWMabHOrO 
WCHIMA WepopMauuu (CHJIbI TAPH MPH BOJOUeHMM) Ha ABe YacTH: a) ycuue, 
eoOxoumoe ya oOObemHOro JedopmupoBaHHa Metaa P,AS, uw 6) yen- 
ue, TpeOyemMoe AIA mpeodomeHHA TpeHHA — CONPOTHBJIeHHA Cpe3y B NOBepx- 
KOCTHOM cyi0e tSp. Teppaa coctaBuisiollan oOmero ycuuIHA RepopMaluu 3aBHcuT 
)T MeXAHWUYeCKUX CBOMCTB MeTaJla, BTOPad — OT MexaHHYecCKHX CBOHCTB NO- 
$ePXHOCTHOFO COA, B KOTOPOM JIOKaM3yeTcA TpeHHe. Takoe pa3fedeHue ycu- 
WHM JOCTHTaeTCA BOMOYeHHeM NOMOCKH MeTasIa B CBOOOAHO Bpalllaiolluxca u 
tTaluMoHapHO yKpenweHHbIx BamKax (°*). 

OGllee ycusive BOMOYCHHA MPH STOM PaCCUHTHIBAeTCA NO ypaBHeHHIO 


F =P, AS + S83, 


ime AS — yMeHblleHve ceveHHs OOpaslia NPM BOOUeHUH, S, — KOHTaKTHAaa 
{(OBEPXHOCTb Me?%KJly HHCTPyMeHTOM H OOpasiiom. 

B ra6n. 1 npupefeHb! pe3y/IbTaTLI 10 U3MepeHHIO Tt B Pa3sJIMYHbIX cpeyax 
KPH BOJOVeHHM AIOMMHMeBEIX NPyTKOB. SHayeHve Pp», AJA aIOMAHUS O6palocb 
IpH 9TOM u3 pa6orTH! (’). F | 

| V3 raOmulbl BULHO, UTO BOZa B TBepAOM cocrosHUN (—20°) OOmafaeT Oosee 
JBICOKHMH CMa30UHbIMH CBOMCTBAMH JIA aJIIOMHHUA, YEM B 2XH]KOM. 
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Hanpmxenve cpe3a 7 (B MI/MM?) pH BomOueHHM aJIOMHMHHeBbIX | OOpasilOB B PpaSJHUHbIX ; 
*KUAKUX WH TBEPMIX CMA3KaX H MpM pasHBIX cTemeHAX Tepopmallun 


Creneub yeopmauHnH ¢, % 
T-pa, 
Cmaska °C 


11,4 | 15,2 | 244 | 31,9 | 36,0 


~] 
oO 


Bona (tT. ma. 0°) —20 5,8 | OOppr 


+20 
OxtaH (T. 11. —957°) +20 


omekaH (T. na. —9,7° —20 
7A A ( ) 5.20 


i6) . Ti. +54° —15 
apapuH (T +54°) 5.20 
+60 


Oxrusopnii cnupt (tT. na. —14°) —20 
+20 


Oneunoppii cnupt (Tr. ma. + 15°) —15 
+20 


Letunopbli cnupt (Tt. na. +49,5°) —15 
+20 
+60 
+100 


Ilenapronopas Kucaora (T. na. +12,5°)} —20 
= 20. 


Onennospaa Kucsora (T. ma. +16°) —15 
+20 


Creapunopad Kucnora (T. na. +69,4°)} —15 
+20 
+70 
+100 


os 
Cre © on 
on 
© 
No 
oO 
o 
w 


0,9 0,6 |0,5 | 0,4 | O6pzis 


6 | O6ppiB 
3. | O6ppiB 


FPWOrF TW DAI EFPOODO wo AO 


wv ue ewe 


NOOF FDMW DOOD WML ODM MOM Or ~1 


OFOO MW Fo NNW BB woo 
So 
On 


OPFPND FPO FPF WRRRE Be POF CORE 


O:0 2 Ooo NSO Sorowe 
OS SO. S9 Oooo. aS: ooo 


pe 
So 


Unctole yrieBosopoxbl — OkTaH H JOJekaH npu 20° ABAAIOTCA HHAKTMBHDIMH — 
cMa3KaMH H IPH BOJIOUCHHH BbILaBIMBaOTCA. SamopaxkuBaHHe NoJekaHa Ccoo6- 
wjaeT EMy BbICOKHe CMa304UHble CBOLicTBa (t IPH cTeneHH eopmMalluv — BbI- 
TaKKe &€ = 7% cHuxKaercn B 8 pa3) H MaKCHMaJIbHO BO3MOKHAA CTeMeHb Ie-. 
(popMal\uu yBemHunBaeTcaA Tipu sTOM Cc 7 Bo 31,9%. : 

Tlapauv mpoxABJIAeT ONTHMAJIbHbIe CMa304Hble CBOlicTBa mp 20°. Tlonuxe 
Hue TeMlepatypb! ( —15°) npuBoaHT kK yBeIMYeHHIO t, YTO CBA3AHO C NOMMMOph- 

HbIM TipeBpallleHveM mMapacbuua, xa- 


AL pakTepH3yIOllumMca Ooulee BbICOKHM 

600 Hanps2KeHHeM cpes3a. IIpu niaBnennu 

napauHa CMa304Hble CBOHCTBa ero 

U0 pe3sko yxymatorcs (t yBeMunBaeT- 
§ ca B 10 pa3) B CBA3H C TeM, ¥TO. 
8 400 *KUAKHH napadun ABJIAeCTCA HEaKTHB- | 
S HOH cpefou WIA MeTasuia. | 

5 700 CnupTbl ABJIAIOTCA aKTHBHBIMH 

Ss CMa3KaMH pH + 20° u —20°, T. e. Kak 


4 i 
0 4 @ 6 6 0 ‘20°C »% wupKoM, TaK UB TBeEpJOM cocToOs- 


Puc. 1. Bausnne temnepatypbi na ycnaue Bo- uuH.B tepBoM cily¥ae STO NPOHCXOMMT 


JloueHHA MeqM4 Cc WeTHAOBbIM cnuptom (/) un BCeACTBHe mulacTHpUllv popannsA 
cTeapHHOBOH,KHCOTOH (2). CreneHb Jedopma- Me€TaJJlIa B TOHKOMCJIOe, a BO BTOPOM 
uae = 11,4% ; OlaroJapaA 3AMOpaxKUBaHHIO CMa3KH, 


BCJIEACTBHe Yero CABHT OCyLlecTBuIA- 
eTcH B cyloe TBeptoH cmasku. IIpu noBblueHuH TemnepatyppBl Jo 60—100° 
CONPOTHBJeHHe CIBHUTy YBeIMYMBaeTCA BCJeCTBHE NaleHuA alcopOlnoHHO 
aKTHBHOCTH CIMPTOB TIpu STO TemMnepaType. 
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_ Tloqo6xoe saBseHve He uMeeT MectTa lIpH NpHMeHeHHH XKUPHBIX KHCJOT, CMa- 
3OUHble CBOMCTBa KOTOpbIX npH 70—100° noppmmatorcs 3a cueT xHMMYeCKOrO 
B3aHMOJeHCTBUA C MeTaJIJIOM. 

Buauanne TemMnepatypbl Ha _ycnuive BOOYeHHA Me NPM CMasbIBaHHH WeTH- 
JIOBbIM CHHPTOM HM CTeapHHOEOH KUCNOTOH noKa3aHO Ha puc. 1. M3 storo pucyn- 
Ka BHAHO, 4YTO MPH TeMNepaType NwWaBJIEHHA CMA3OUHbIe CBOLCTBa LleTHJOBOTO 
CMMpTa yXyfUlaloTca, a CTeapHHOBOH KUCJIOTbI — HeCKOJIbKO yJIy¥IllaloTcs. 

CpaBHuBad oObeMHO-MexaHHueckHe 
HM CMa30UHble CBOHCTBa cpey, BHAUM, 
TO 3aMOPaxXHBaHHe MPHBOUNT K YBeJIN- M3meHenne COmpoTHBseHuA cuBury* 
deHUIO CONPOTHBJIEHHA CABHTY B o6beme B o6beme cma3ku 9 B 3aBHCHMOCTH 
cmasku § (raOn. 2), M Hapsy c 9THM Oh Dag Sata 
K TIOBBIWeHUIO t (Tam. 1). 
TakuM oOpa3oM, B Cayuae orcyTcT- T-pa th ee 


Ta6auna 2 


JieH He 
BAA XMMHYeCKOFO B3avMOJeHcTBUA UMe- Sueahe amet 
PTCA COOTBETCTBHe MeK Ly tH 9, OnHako 
PTH BeJIMYHHbI He HJCHTHYHBI, TaK KaK 
Ha BeJIMUHHY T BJIMAIOT HE TOJIbKO OOB- 
pl Tlapadun —50 0,3 
\MHbIe CBOHCTBA BELeCTBa CMa3KH, HO 4.20 04 
MH YCJIOBHA, B KOTOPbIX STH CMa3KH pa- x 
ry é P : Lletuopnli cnupt —50 Om 
OTAIOT (CTeNeHb JecbopMalluu Mu xapak- +20 005 
¢ep HalpsA2XKeHHOTO COCTOAHHA), H XHMU- 
t Creapnnopan KucsoTa | —50 0,4 
eCKOe CPOACTBO CMa3KH K OOpabaTbIBae- +420 0)4 


MOMY MeTaJIJIy, T. e. YCOBHA copMn- 

(POBAHHA CMA304HOTO CJION. b * ConpoTuBmenne cABHry 1u3Mepsvioch 
YuUUTHIBaA TO OOCTOATEJIBCTBO, TO ME€TOJOM CMeILCHHA B OCEBOM HalipaBJeHuH 
"pH XoOJIOZHOH oOpa6oTKe JaBNeHHeM UNINH_pa c HapesKoH, norpyxkeHHOrO B 
MIHPOKO IIPHMeHSIOTCH MHHepaibHble CODEM CMasKH. 

iacla, AKTHBUPOBaHHble JOOaBKaMH M0- 


jomouenua. B pe3ybTaTe STUX MCCJleAOBaHHU OKaZasOCb, YTO TpaHctbopmaTop- 
oe Macyio npu —15° 4 9TO Ke Macsio C AOGaBKol OMCHHOBOM KUCJIOTHI B KOJIH- 
ecTBe 20% mpu +20° oka3biBaloT OJMHaKOBOe cmasouHoe JelicrBue. Ilon00nbI- 
M CBOHCTBaMH mpH +20° oOsafaloT TaK%Ke NpOAyKThI OKUCHeHHA Napaduna, 
|ATHOHAKTHBHbIe BelleCTBa H Ip. 


VucrutyTt du3nyeckoH XHMHH, TJocrynusto 
AxajlemuH Hayk CCCP: 17 IX 1959 


LHTHPOBAHHAA JIMTEPATYPA 

lh ok@e A. Beuaep, B.W. Jiuxtmaun, I]. A. Pe6Oungzep, AH, 116, NM 3- 
957). *B.W. JIuxtmaun, Il. A. Pe6Ouungep, IT. B. Kapneuxko, Bananne 
PBEPXHOCTHO-aKTHBHOM Cpesbl Ha Mpoueccsl JehopMaunH metannos, M3q. AH CCCP, 1954. 

A. Betinep, B.U. JIuxtMan, pes 28, N 9 (1958). = (Cn Sle Be tinep, 

| ui. JiuxtMmMau, JAH, 114, Ne 6 (1957). 5B. M. Kop6 yt, JAH, 124, Ne 1 (1959). 
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TEXHHYECKAA PH3NKz 


b. M. CTPYHHH 


O HEOJHOPOAHOCTH MJIACTHYECKON JE®OPMALLMK 
NPH PACTAKEHHU 


(ITpedcmasaeno akademuxom II. A. Pedundepom 23 VII 1959) 


1. Panom paGot ('~*) ycTaHoBeHO, 4TO IacTH¥ecKand JedopmMalua mp: 
pacTMxKeHHH pacipocTpanHsAeTca MO HallparaemMoMy OObeMy KpaiiHe HepaBHO 
MepHo. HepaBHomepHOCTb Hatala HM MposomKeHHA MacTHyeckon edopmMaly 
ABJIACTCA CJICICTBHEM HEOJHOPOMHOCTH peaJIbHbIX NMOJHKPHCTaJJIMYeCKHX Ma 
TepHasloB Mo cocTaBy H cTpoeHnto. M3yuenve HeOHOpOAHOCTH MyacTH4yecKO 
neopMalluH M e€ H3MCHCHHA B XOZe Mpolecca AeopMupoBaHuAa MOsBomAe 
CyUTb O TOM, KaK CKJIabIBaeTCA CpeqHAA MepopMallMA MakpooObema u3 Je 
(bopMalinit cocTaBJIAIOWINX e€FO S/ICMeHTOB, O XapakTepe HaYasa M pacipocTpea 
HeHHA MylacTHyecKOH JedpopMaluu Mo HallparaemoMy OObemy, O 3apoxKJeHH 
paspylleHHa, KOTOPOe NOAPOTAaBJIMBaeTCA MpeMWecTBylouleH MiacTHyecKOH Je 
tbopmalnel. 

B HacTOAleM HCCIeOBaHHH, Tak %e Kak B (?, %), No ZmHHe pacTaruBae 
Moro OOpa3lla Ha paccTOAHHH Jy Apyr OT Apyra cTaBATcCA NO MpaMoHw oTMeyAal 
KH aJIMa3HOH MupaMHAOH; ehopmMallua yuacTKOB OOpa3ila OWeHMBaeTCA Tt 
H3MCHEHHIO paccTOAHHA Me@xKy OTMeyaTKaMu. Pa3qenHM yuacTKH OOpasila H 
o6bempI &, a Te B CBOIO OYePeb Ha SIEMEHTHI @ (°), O6O3HaUHM Yepes 4 (ly, © 
5 ( Q, ©), 8 (@, &) OTHOCHTeIbHbIe yIIMHCHHA (PHKCHPOBaHHbIX yyacTKa JMHB L, 
o6bema {2 H OObeMa W, COOTBETCTBEHHO, IPH cpeqHeH OTHOCHTeIbHOH eopme 
HH e Bcero oOOpasita. MMmewrT mecTo paBeHcTBa 


lo 1(Q 
e= 7 D8 (ly 8); 8 (lp, €) = F318 (Q, 8); 8 (Q, @) = 1 D18(e, &), (1 


rye Ly— MuHa padoueh uactu oOpasua: /(Q) u /(w)—cpeqHue smHeHD) 
pasMepbl oObeMoB {2 H W; CYMMMPOBaHHe MPOW3BOAUTCA COOTBeETCTBeHH 
mo yyactkaM J,, coctapnsiomum Ly; o6pemam Q, coctaBasioulHM PuKCHpoOBak 
Hb yuacToK Jy, H SIEMeCHTaM @, COCTABJIAIOUIUM (UKCHpOBaHHbIi oSbem G 
V3 (1) cnenyer | 


ery 
8 (Lo, ) =P P80, e), (: 


re CYMMMpOBaHve paciipoctpansAeTca Ha 3JIeEMeHTbI W, COCTaBAAIOUMe :buKCE 
PpOBaHHbIH yuacToK 1). | 

B cujly HeOfHOpowHOcTH cocTaBa HM CTpoeHHA peambHoro matTepuas 
B Pa3JMYHEIX MAKPOOObeEMAX W, a TAKIKE MHOFOUMCIEHHbIX APyrux caKTOpol 
BIMAIONIUX Ha NOBeqeHve (PMKCHPOBaHHOrO 9SuIeMeHTa @ B xoJe MedopmanHi 
sHaueHHe 6(w, &) OyneT cyualnow Beauunuod. Tpegnonoxum, w 
IpH BCex © cyllecTByeT Wucnepcua D°S(, ©) cnyuaiiHol Benuunubl 5 (a, € 
M mpumMem BemwunHy D% (w, &) Kak KOMMUeCTBEHHYIO XApaKTepUCTHKY cTener 
HEOMHOPOMHOCTH fepopMauuu BHYTpH OG6bema Q (MuKpOHeO,HOposHocTE 
V3 paBeHcTBa (2) cnenyet, uTo 8(/,, s) Takxe aBaaeTca culyyahHou Best 
umHol. Ecau 1) /l(@) qocraTouHo BenHKO, TO B MpeqnonoxKeHHH HesaBuc’ 
310 
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4 
4 


: J Rn Rk na” a ' va i ‘ | " 1 
) aie 7 signe: 


OcTH CilaraeMbIX B npaBol uacru (2), B cHy KuaccMuecKoii NpeevibHou 
eopembl (°), mMomyuaeM, 4TO c yBemHueHveM L,/1(w) moTHOcTh pacipepese- 
MA CJyYaHHOH BeIMUHHE! S(/,, ©) crpeMuTca K MOTHOCTH HOpMasbHOrO 
acupegeeHua. Takum o6pa3oM, JIA KOuIMYeCTBeHHOM OWeHKU cTeleHH HeoL- 
OpomHOcTH AeopMalHi Ha pasmM4HEIx yuacTKax jwMHBI 1, (mMakKpoHeogHo- 
OMHOCTH) HavOosee WenecooOpasHo MpwHATh BeMUMHy ucnepcnu D8 (L,, ©), 
ak KaK OHa BMecTe co cpenHuM M6 (l,,e) =e NomHOCTbIO onpezemAeT HOp- 
aJibHoe paciipeyeienve. Ecnu cnaraemble mpapoli uacru (2) He3aBHCMMbI, 
MeeT MECTO paBeHCTBO (*) fa 


‘D8 (I, 8) = He) p% (@, ©). Lae es (3) 


Takum o6pa30M, Mp OHO M TOM 2Ke MHKPOHEOMHOpO_HOcTU edopmannii 
{uKcHpoBaHHoe sHauenve D6 (w, e)) HaOulloqaeMaa BeMUMHa MaKpOHeOsHO- 
pomHocTu D*3 (J), ©) 3aBHCHT oT BeAMUMHEI Oasnl 1, —uem Gombe OTH O- 
IneHue J,/l(m), T. e. em GoubWe ocpeqHeHve, TEM MeHbIIe OyeT 
pemuuunHa Dd (ly, &). 

QNeMeHT @, COrmacHO OMpexeseHvio, NpexcTaBaseT co6ol o6bem, Haxona- 
ge B OJHOPOJHOM JePOpMHPOBaHHOM COCTOAHMM BIVIOTb JO paspylleHHua. 
Takve oOObeMbI peaJM3yioTCA B MNOJIMKpMCTasMueCKUX MeTamax B BUse 
HeKOTOPOH Jou O0Ka B KpHctTassuTe (8), 

Viz (3) cnegyeT, uTo HaGmoqaeMan CTeMeHb HeOHOpomHOcTH pu cbuKkcn- 
| ae BeHuMHe Oa3bl /, pacTeT c yBemHyueHveM /(w), T. e. eM GOMbMe 
asMePbl ON0KA, TEM HEOAMHOPOMHEE TeVeT META. 
| Kaxkgpiit ucnpirsiBaembli OOpasel, ABseTCa BLIGOpKoH n = L,/1, yuacTKOB 
ijmHo [,, H pesymbTaTbI H3MepeHHi JaloT Np OCTaTOUHOM Y]VWIMHeHHH © BCe- 
*O OOpasiia n 3Hayenuit cryyaiiHoh Benmunnbt 5(l,, ©). Immupwyuecku onpeye- 
ACMOM, COCTOATebHOM HU HecMenleHHO oueHKoH Dé (ly, &) cayxuT (7) cper- 
flee KBajpaTHyecKoe OTKIOHeHHe 


n 


g (lo, &) = x4 a (—«)"|", 


¢=1 


ie ©; OTHOCHTebHOe yfIMHeHHMe i-ro yuacTKa, ©— yJVIMHeHHe BCcero 06- 
pasila. 
| 2. Jia skcnepuMenTasbHO IpoBepkKH 3aBHCHMOCTH (3) HaMH ObIIO IpOHsBe- 
(CHO HCCJIeLOBaHHe HCOAHOPOAHOCTH MacTHYeCKOH WeopMallun Ha 6azax Ly = 
= 0,2: 0,4; 2;5 u 10 mM. B kayectBe MaTepHaa JIA OOpasilOB ObIJ B3AT CIaB 
T-6 (6,34% Mg; 0,50% Mn; 0,28% Fe; 0,17% Si; 0,13% Ti; ocrambuoe Al). 
OG6pasilbI GbIIM BbIPeZaHbI M3 MpeCCOBaHHOM NOJIOCbI MH OTOMKKEHI, CpeqHAA 
leqm4uHa 3epHa B OOpasiax 0,010 wm. Jlaa uccleqoBaHusa Ha 6a3ax 2; 5 4 10 MM 
UBM B3ATbI OOpasubt c d = 10-L0,005 u pacuernolt AMHOK 200 MM, noBepx- 
OcTb O6pa3L0B MOMMpOBaacb WkypkoH c nacro# TOU. Ha oOpasell HaHOCHJIMCb 
IewaTKH avIMa3HO Nupamugoi Ha MpuOope Buxepca c uarpyskon | KP. Yua- 
IK MexKy OTMeyaTKaMH JMHOM 5 MM HaXOJMJIMCb BHYTPU y4aCTKOB AIMHOH 
0 MM, y4acTKH JMHOK 2 MM HaXOJMJIMCb BHYTPH Y4aCTKOB AIMHOH 5 MM, pac- 
TOAHUA MEXKy OTMeYaTKaMH BbIep2KHBaJIMCb C TOUHOCTHIO 20 0,1 MM H 3ame- 
iqIMCb JO M Mocule pacTaKeHuA Ha FOPpM30HTaJIbHOM KOMIlapatope H3A-2 
| TouHOCTbIO 20 0,001 mm. Pacra»keHue MpOH3BOLMJIOCb Ha MalllnHe C rupaBwJH- 
€CKHM IIpHBOJOM co cKopocTbio 0,5 MM/muH. Jina uccmeqOBaHHA HeEOMHOpO]- 
locrH mvlacruueckoi epbopmaunu Ha 6a3ax 0,2 u 0,4 MM ObIIM M3rOTOBJeHEI 
WkpooOpasubl pasmMepaMu (0,8-+40,01) X 2,5 10. TlopepxHocTb oOpa3iloB 
Havauia WinudoBasacb Ha TOHKOM WIkypKe M 3aTeM NOTBeprasach IIeKTPONOH- 
opKke, OrneyaTKu cTraBuuiucb Ha MpHoope IIMT-3 amma3HOH MupaMuKOH C Ha- 
yp y3Kou 201; yuacrKu quMHOn 0,2 MM pacioJiaraJMcCb BHYTPH y4acTKOB JJIMHOU 
4 MM, paccTOsHue MexAy OTMeYaTKaMM 3aaBaslOCb C NOMOMLbIO MAKPOBHHTAa 
fouMKa NpuOopa c TOYHOCTHIO 10 0,01 MM MH U3MepAJIOCh JO W NOCHE pacraxKeHnA 
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chm lene el 
Ha MuKpockonie MMM-7 c MOMOUIbIO OKyJApa MHUKpOMeTpa C TOYHOCTHIO Jo 
0,0002 mm. O6paseu pactaruBasica Ha MuKpomaluuHbIe BUAM (?) co cKopocTbio 
0,5 mm/muu. Ilo pesybTaTaM H3MepeHHK OMpesetAach CpeHAA OTHOCHTCJIb- 
Had AeopMauuas = AL/L, Bcero OOpa3ila HW OTHOCHTEJbHBIC YAIMHCHHA & = 
= Al;/lj Ha yuacTKax OOpa3iia, B Hallux 
olbiraxX Ha Bcex 6a3axi = 1, 2,..., 20. Tle 
BLIYHCJICHHBIM 3HAYCHHAM & H © OMpeye- 
Jiadiach BemmunHa g(ly, ©) aaa Ly = 0,2; 
0,4: 2) 5S) i 07a 
Ecau pesmuunna g? (ly, —e) ocTaTouHO 
6nuska K D6 (lo, ©), H3 (3) C COOTBeETCT- 
BYyIOWleH TOYHOCTbIO CuleqyeT 


g? (ly °) = Holt ete) : (4) 


Uncautenb mpapo uactu (4) He 3aBH- 
cuT oT J); TakuM OOpa30M, pH uKCHpo- 
BaHHbIX /(@) HW & MOvyuaeM 


6 Jj 


i) 


sm 


iS) 


g (lis) conse (5) 


Ha pune. 1 HaHeceHa 3aBHCHMOCTb (@; 
aia © = 2,3% (1), © = 84% (2) ¥ 
s = 12,0% (3). Mbi BuguM, uTO NomwyueH 
* HbI€ W3 ONbITa 3HaVeHHA P71), ¢) QA pas: 
ont on Ys. asa JIMYHBIX 6a3 IPH PUKCHPOBaHHOM & JIO2KAT- 
U;, : Cal Ha paccuuTaHHylo Iipsmyto (5). 

OKcIe pPHMeHTaJIbHOe HCCIEQOBaHHe BJ 
AHHA BeJIMYHHbI Oa3bl HallapanaHHONn CeTK} 
Ha ~opMy NOMHroHa YaCTOT MwacTHYeCKO! 
AepopMalluu aveek pv (UKCHPOBaHHOM HHTepBasie rpyNMupoBKu (7°), mpoBe 
WeHHoe Ha amomuHun (99,99%), TakxKe NOMTBEpAHO BbIBe eH Hy 10 HaMl 
3aBMCHMOCTD (5). 

TloaTrBep2kqeHO TakxKe MosoxwKeHve O TOM, 4TO IpH yBennMyeHHu /,/l(w) 10 
JHTOH YACTOT CTPeMHTCA K IWIOTHOCTH HOPMasbHOrO pactipesenenua. Aprop (7° 
SKCHEPHMEeHTAaJIbHO YCTAaHOBHJI HM3BeCTHbIM B 
MaTeMaTHYecKOH craTucTuke(!4,1”) bakT 0 TOM, é 
YTO JIA (PUKCHPOBaHHOH OH30cTH NoWHroHa 
yacTOT K KpHBOH MMOTHOCTH HOpMaJIbHOro 


Coedn, Kbadpamuveckoe omknonenle 92 (ly,6) mo 
~ i=) 


Puc. 1 


paclipeqeseHua HHTepBal TpynnupoBKu Jom- § ! 45 
2KeH ObITb TeM lupe, ¥eM OovIbUIe AUCNepcua So 
HaOu0aeMOH CuyYaHHOH BeJIM4MHBI. Rs 
3. PuKcHpoBaHHas CTeMeHb HeOWHOPOZ- Rw, 
HOCTH JeopMalHh pu onpexeneHHou cpey- S N 
HeH JePopMalluu CKlaqbIBaeTCA, B3aBHCHMO- = N 
CTH OT BeJIMYHHDI LelCTBy!oulero HallpsxKeHHA RS 4 
M YCIOBHH Harpy2KeHHA, B pesybTaTe KOH- & &” 


KYPeHUHM JByX MpoleccoB: a) NOKanusaluu 
epopMaluu VW MecTHOrO yIpouHeHHaA (MpHBo- 
WMT K yBesMueHHO g(/,, &)), 6) yMeHbINeHNA 
HEOJHOPOAHOCTH HallpsAxKeHHOTO COCTOAHUA 
BCJIENCTBHE Ccpe3aHHA NHKOB HW YMe€Hb- Pugons 

IWeHHA rpayHeHTOB Hallps2KeHuH 

HsacTHyeckoh WeopMallvel, BhIPABHHBaHHA BeMYHMHbI LeopMalluu y paswuy 
HbIX 9JICEMEHTOB OObeMa (IIPHBOAMT K YMeHbUICHHIO (lo, €)). Ha puc. 2, / mpep 
CTaBJieHa 3aBUCHMOCTh g (0,4; ©), NOKasbiBalollaA, KaK MCHACTCH CTeNeHb HEOD 
HOPOHOCTH JemopMallnh MoO AvIMHe Ha Oa3e J, = 0,4 MM IO Mepe pocta cpeqHe 
OTHOCHTeJIbHOH JecbopMalluu € Bcero OOpasiia Asa cnuaBa AMI 6 B oT02xK2KeHHO? 
coctosHuu. MbI BUAMM, YTO CTeEMeHb HEOMHOPOAHOCTH ecsopMalui cHade 
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wa yMe@€HbWaeTCA, YTO CBHeTeEbCTByeT O NpeoOaqaHHu Wpolwecca 
6); 3aTeM HaYHHaeT MpecOsayaTb Mpowecc a), YTO MpHBOoyMT K MOCTe- 
MeHHOMY yBe€JHUYECHHW HEOMHOPOAHOCTH AePopMupoBaHHOrO COCTO- 
AHAB PasJIMUHbIX 3JIEMeHTAaX Hecyllero OGbeMa BIVIOTb 20 paspyuienua. Ilo 
aHHbiM cur. 3 padorni (?) 6pm Haligenbi sHayenna g (10; 1,29), g (10; 3,71) 
iH g (10; 4,55) ais) apmKo-x%xKeslesa, OHH MpuBeqeHb! na prc. 2, 2. Mp Bunun, 
YTO SKCIEPHMEHTAJIbHbIC TOUKM JIA apMKO-2Kee3a NORKATCA Ha KpUBy!O 2, 
BH KOTOPOM aHaioruyeH Buy KpuHBOK /. 


Tlocrynuo 
17 VII 1959 


- 
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floxaagn Akagemun nayr CCCP 
1960. Tom 130, Ne 2 


XHMHA 


Axajemux AH JlarsCCP ©. A. BAHAT, 9. 10. FYPHHHELE, 
- A. K. APEH u B. 9. APEH ; 


PONAHWMPOBAHHE 2-APHJIMHJAHAMOHOB-1,3 


l 


PoaHucTble COCMMHCHHA YACTO HCMONb3yIOT B KayeCTBe NpOMeKYTOUHBIX 
APOMYKTOB JIA NOyYeHUA MHOFUX CepycoyepXKalllMX MPOHSBOAHIX, HallpHMep: 
MepKallTaHoB, CyJIbDUOB, AUCyIbunoB, cybOKHCIOT H Apyrux coelMHeHnt 
(4), Ho muorve polaHucTbe MpOu3BOAHbIe HMeIOT 3HAYeHHe H Kak TaKOBBIe: 
6ataoT usvONOrHYeCKHM eHCTBHeM — NOHWKalOT KPOBAHOeE aBseHHe 
®, °), melictByoT OakTepHoctaTuyecku (*), MpMMeHAIOTCA KaK MHCCKTHIMABI, 
3 MIpOusBOJCTBe KpacHTejeH HM MPH ByWKaHu3saluH KayyykKa (°). 

PoyanucTble MpousBoyHple B-HKETOHOB H3yYeHbI OYCHb Maso, a pOanHH- 
NaHJMOHbI COBEPWICHHO HeH3BeCTHEI. Tak Kak TasOreHHpoOBaHhe, HUTpOBaHne, 
SyIbupoBanne HHAaHAMOHOB-1,3 B OOLIeEM HJeT WerkKO, TO ObIIO HHTepecHo 
mpOBecTH H HX pomaHupoBaHHe. O poaHHpOBaHHu cOeqMHeEHHH NO akTHBHOM 
MeTHJICHOBOH rpylne B JHTepaType yxKe MMeIOTCA HekOTOpble JaHHple (°, 1°). 
Kak nepectuo, 2-enununfanquon-1,3 saBaaeTCA AKTHUBHbIM aHTHKOary- 
IMHTOM KPOBH H Mipimensetca B CopercKom Colose mo, HasBaHveM «peHHMH. 
Okasaiocb, 4TO aKTHBHBIMM aHTMKOaryJIAHTaMM KPOBH ABJIAIOTCA TakxKe 2- 
KXOp-, 2-6pom-, 2-HuTpo- u 2-oKcuMeTudeHHAMHAaHAMOHEI-1,3 (1). Tlostomy 
SbINO BaX%KHO YCTAHOBUTh BMAHNe PpOLaHHCTOH rpyuMbl Ha AHTHKOAaryJIAWHOHHOe 
meHicTBue eHHJIHHA. 
2-Poyan-2-benusmuunanzuoH-1,3 (11) Hamm NpuroToBsen AByMa cmocobaMu: 
o6MeHHOM peakiuMeli 2-Gpom-2-cpenuMHyanquoHna-1,3 (1 Ar = CoH;) c poganu- 
MOM KaJIuA UH MpAMBIM pOaHHpoBaHHem 2-cdbenuMHAaHAnoHa-1,3 (I]] Ar = 
= CcH;) pogaHugom KasiMa uM aMMoHHa u Opomom. IloceqHaa peakUMA XO- 
polo mpoxoguT npu +2° B MetaHouie Hu pH 20° B neqnHOl yKcycHO KUcJOTE. 


CO Ar 
YOR 7 
(A) CeHy i 
(ee) Br are 
Cy 
(I) ae, 
| CO Ar 
< Vin Sa INO ale 
Cola tad CoH — NOo-n 
Cell4 — OCH3-n 
ee CO SCN Cee 
(11) 
CO 
Le Ss ee 
(B) CeHa 


(III) 


Hauayuurme pesysbTaTb mouyuaiorca OOmeHHOH peakuueli mo cxeme A, 
a TaK2Ke IPAMbIM pOaHupOBaHHeM B MeTaHose No cxeme B. HegocraToK no- 
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¥ a 
culeHero MeTOa E1MHCTBeHHO JIMIIb B TOM, 4YTO MHAaHAMOHbI-1,3 Malo pacTB OF, 
parotca B MeTanouie. IIpu poqaHHpOBaHHH B seqAHOK YKCyCHOH KHCJIOTe BbIXOJbI 
He TaK MOCTOAHHEI, MHOra 3aMeyaeTca OOpas0BaHve %KeJITBIX MOOOUHBIX 
IIpOy KTOB. { 

2-Poyan-2-apHJIMHaH_MOHbI MpeycTaBIAIOT coOoK Oesble HI culerKa 2eJ- 
TOBaTble KPHCTaJIMYecKHe BellecTBa. B KuCMOM Cpeme NOCTOAHHDI, MpH AeKCTBUM, 
WeOueH OTULEMAIOT pOaHHcTyt0 rpylilly c OOpas0BaHHeM EHOJIDHBIX COJIeH COOT- 
BeETCTBYIOINUX apuIMHAaHAHOHOB. Ilo MpexBapHTeAbHBIM MCCeAOBaHHAM, MpO- 
BeqeHubimM M. H. Kontesosoi, 2-poman-2-dbennsMHyanquon-1,3 B KayecTBe aH- 
THKOArysAHTA KPOBM aKTHBHee camoro 2-beHHMHLaHANOHAa-1,3. 


QIKcNePUMeHTANIbLHAA YAaACTh 


2-Ponau-2-henuaunuganguonu- 1,3 (Il Ar = CoH). a) K Te; 
muiomy pactsopy 5 r (0,0166 mona) 2-6pom-2-penuimufZangnona-1,3 B 20 Ma) 
a6c. sTaHOia NpHOaBasioT 1,8 r (0,0185 Moma) poganuga Kaua B 20 MJ MeTa-’ 
Hoa. Y2xKe pu CMewWMBaHHH OOONX TellIbIX PaCTBOPOB Bbillaaer OewbI KpH-, 
cTasiMuecKHi ocagok. HarpesaloT Ha BOJAHOH OaHe 30 MHH., 3aTeM jlal0T| 
OXJIANMTbCA, OTICNAIOT OCaTOK MU MpoMbIBaloT ero Bogol. Brrxog 4,5 r (98%). 
2-pojan-2-envsimHAangnona-1,3, T. ma. 123—124°. Tlocne kpucranamsalnn ; 
W3 MeTaHOJIa HIM JeqAHO ykKcycHol KucuOTHI NowyyeHo 3,9 r (85%) GembIxX, 
Kpuctannos. T. nm. 124—126°. 


Hatgeno %: N 5,06 
CygHgO2SN. Bporuncneno %: N 5,02 


6) 7 r (0,0315 mona) 2-penuauHganqHoHa-1,3 u 5,75 r (0,0755 Mousa) poga-: 
Hija aMMOHHA pacTBOpAIOT pH HarpeBaHHu B 1100 Ma MeTaHOua, pacTBOp 
OxJlaxkyaioT Jo +2° nu B Teyenue 30 MHH. NpuOaBustor K Hemy pactBop 1,93 mu. 
6poma (0,0377 mona) B 25 MJI MeTaHOJIa, HaCbILLeHHOrO OpOMHOM aMMOHHA. 
Bo BpeMaA peakUHH KpacHbi WBeT pacTBOpa MeHAeTCA Ha 2KeTO-posoBbh. K 
KOHILy peaKIHH pacTBOp MocTeNeHHO pa36aBsAIoT BOON. Burxog 8,4 r (95,5%) 
2-pojan-2-enunHAaHANOHnAa-1,3, Mocie KpucTaM3aluu u3 MeTaHOsa 7,4 TP 
(84%). T. ma. 125—126°. 

Hatimeno %: N 4,74 
CygH,O2SN- Bpruncmexo %: N 5,02 


B) 1 r (0,045 mons) 2-cenusnmuganquona-1,3 u 0,82 r (0,0108 moaa) poga- 
HHa aMMOHHA HM | Fr pOfanuya KaJIMA pacTBOpAIOT NpH HarpeBaHnu B 100 Ma 
Jl@QAHOH yKCYCHOM KHCJIOTbI, pacTBOP OXJIaxKaoT NO 20° u B TeyeHue 30 MHH. 
MpHOaBsstoT pactBop 0,28 mu (0,0054 moma) Gpoma B 15 Ma slemHHOH yKcyCHOH 
KucJIOTH. K KOHIy peak KpacHbIM pacTBop nouTH oGecuBeuuBaetca. IIpx 
MOCTeNe€HHOM pa3sOaBJIeHHH pacTBOpa BOOM BbINalaeT 2-poan-2-cdennsuH- 
nanquon-1,3. Berxox 1,0—1,15 r (87—92%), T. ma. 123—124°, nocne Kpucran- 
JM3alHuH 43 MeTaHosa 0,9—1,05 r (72—84%), T. mm. 124—126°. 


Haligzeno %: N 4,82: 
CygHgO2SN. Brruneseno %: N 5,02 


2-Poyan-2-penusunAanquon-1,3 pacTBopseTca B alleTOHe, pH HarpeBaHHH 
pacTBOpAeTcA B MeTAaHOUJe, 9TAHOVIe, MeQAHOH yKCyYCHOH KUCJIOTe, TpyHO pac- 
TBOpAeTcA B oupe, He pacTBopseTca B Boge. B eqkoM HaTpe pacTBopsercs 
KpaCHbIM OKpallMBaHHeM; W3 pacTBOpa BbilalaeT HaTPHeBaA CONb 2-cbeHUIUE- 
AaHquona-1,3. Ta xe couIb OOpasyeTcH B Ka¥ecTBe rmaBHOrO MposykKta u MpH 
oOpaoorke CMMPTOBOH MleOUbIO, HO BMECTe C TeM OOpasyeTCA B HEOOJIBIIOM KO- 
JIMYECTBE MKEJITOE BEMLECTBO C 3allaxoM MepKaliTaHoB. Ilpu HarpeBaHuN B abc. 
STaHOIe C CYXHM €AKHM HaTPOM OOpa3syeTca PlaBHbIM OOPa3s0M 93TO *KevITOe BE 
IL€CTBO. 

B KOHIeHTpHpoBaHHOH cepHoH KucnoTe 2-poyjaH-2-cbenunsMHLaHqnoH-|,é 
PacTBOPAeTCA C XKEJITOBATLIM OKPalllMBaHHeM, 3aTeM NOABJIAeTCA CKOPOMpexossA: 
ulee CuOeTOBOe OKpallimBanHe uM pacTBop TemHeerT. IIpu pas6aBeHHH BOLOF 
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IMaaeT HOBOE BEUIECTBO C Mpeo%KHUM COepxanHem azora. IIpu narpeBanun 
KOHILCEHTPHpOBaHHOH COJIHHOH KUCOTON 2-poyaH-2-beHu MH aHANOH-1,3 He 
MeHAeTCH. 

2-PoRan-2-n-HuTpombeHuaunganguon-l,3 (Il Ar =C,H, — 
‘NOz-n) a) K pacrsopy 1,2 r (0,0035 mons) 2-6pom-2-n-nutpodenunuHsan- 
oHa-1,3 B 10 Ma AuoKcaHa mpHOaBamor pacrsop 0,4 r (0,0041 MOJIA) PpOaHH- 
_Kasiua B 10 Ma cMecH AMOKcaHa Cc MeTaHouioM (1 : 1) u KunatTat 20 mun. Toc- 
 pasOaBIeHHA BORO BbiNagaer 0,8 r (72%) xenTOrO ocayKa, T. ma. 119— 
2°. Tlepexpucranimsalvel u3 eqAHOH yKcyCHOl KUCMOTBI NOmyYaIoT cia6o- 
; ee KpHcTabl 2-pOJjaH-2-n-HuTpoeHuNHHAanqnoua-1,3, T. na. 126— 
6) K pacrsopy 2 r (0,0075 mons) 2-n-Hurpodennamugyaniuoua-1,3 u 1,36 
0178 Mousa) powaHuya aMMoHua B 435 Mi JeqaHol yKcycHol KucHOTEI pH 
° mpHOaBJAIoT 10 KanaM 0,46 ma Opoma (0,0089 mous) B 25 Ma eqaHO yK- 
CHOM KUCJOTHI UM [able NoctyMalor Kak Mp nMosyyeHuu 2-posan-2-cennut- 
eeeruoHanl mo cmoco6y 6). Brixoyx cpiporo npogzykta 1,5 r (62%), T. mu. 
B) K pacrsopy | r (0,0037 moma) 2-n-nurpodennauuyanqnona-1,3 40,84 r 
0086 Mons) poqaHuga Kanua B 250 Mi meqaHOH yKcycHOli KuCNOTHI npuOaB- 
1OT MO KatliaM pacTBop 0,22 ma (0,0043 mona) 6poma B 15 Ma meqaHO yK- 
CHOM KHCJIOTI HM Jlaibliie NOcTyNaioT 10 npelEAyulemy. Baixo nepekpucras- 
30BaHHOrO 43 JeAAHHOM YKCYCHOM KuCJIOTH! 2-pojlaH-2-n-HuTpPodeHuHHAaH- 
oHa-1,3 0,65 r (53,7%), T. na. 127—128°. 

Hatigeno %: N 8,27 
CisHgHaSNo. Bpriuncneno %: N 8,64) 


(2PomauH-2-auyu3uauHaZaugAuon-l,3 (IJ Ar = C,H, — OCH;-n). 
pactpopy 0,94 r (0,0037 Mousa) 2-aHu3uiHHgaHquoHa-1,3 u 0,68 r 
0089 MOJIA) posaHugwa aMMoHua B 60 Ma meqAHOM yKcyCHOH KHCJIOTHI pu 
’ B TeveHHe 30 MHH. MpHOaBsatoT pacTBop 0,27 ma (0,0045 moma) 6poma B 
idl Je€qAHOH YKCyCHOH KuCcJOTHI. KpacHbii pacTBop mouTH o6eclBeunBaeTcaA. 
i36aBsleHveM BOZOK nonyuator 1,1 r (96%) xenTOBaTHIX KpucTasmmoB. Ilocae 
MCTaIH3alluu H3 MeTaHosla BEIxoy 0,85 r (74%) 2-poqaH-2-aHu3HIMHaHKO- 
+1,3. Benpie Kpucranap, T. mt. 138—140°. 

Hatigeno %: N 4,33; 4,59 
CyzHy103SN. Buruncneno %: N 4,53 


\2-Ponman2-o-nadbtruauuHgauAuonl,3 (IJAr=C,,H,-«). Ves 
b r (0,0055 mona) 2-a-Habrummuqanquona-1,3 u 1 r (0,0131 mona) poxanuza | 
IMOHHaA B 250—300 ma seqaHOl yKCyCHOH KkuCoTH elicrBuem 0,33 mu 
0066 mona) 6poma B 10 ma meqaHol yKCyCHOH KuCOTHI pH 20° nomyueHo 

r (94%) xenTosatoro 2-pofan-2-a-HapTrumunsanquona-1,3 T. ma. 127°. 
cle KpHCTasIIu3alMu M3 MeTaHOa — KeJTOBATHIe KPHCTab, T. mI. 126— 
V°. Jlerko pactsopserca B OeHsoe H XMOpoopme. 


| Hafigeno %: N 4,16; 4,19 
| CooHy102SN. Boetuncneno %: N 4,25 


| PwoxckHH MoJMTexHMUeCKHH MHCTHTYT Ilocrynuwio 
| Rs ADR ORY 
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-P. Kaufmann, J.Liepe, Ber. Deut. pharm. Ges. 33, 139 (1923) 
B.T.Tlecuu, A.M. Xanenkul, Ton MK YHb-CHAH, OXY *287 28162 
we). UT. A. Banar, Mi H. Konrenosa, Viss. AH JlarsCCP, 1958, Ne 8, 93. 
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Jloxxagn Axagemun nayx CCCP - 
1960. Tom 130, Ne 2 ‘ " 


XHMHA 


P. B. FOJIYBUOBA u JI. A. HY]9 


HCCJIEJOBAHHE METAJIJIAUECKHX COE MHEHMA 
B MHOrOKOMMOHEHTHbIX HHKEJIEBbIX CIIJIABAX, 
COJAEP)KALIMX HHOBMM 


(IIpedcmaeaexo axademuxom H. II. Bapduneim 14 VIII 1959) 


TIposogumoe VM. HW. Kopuunosnm u JI. HU. IIpaxunon uccieqoBaHue aso- 
BOTO paBHOBeCHA B CEMHKOMNOHEHTHOM cucteme (Ni — Cr — W — Mo — Nb = 
Ti — Al) qua nocrpoeHusa QMarpaMMbl COCTOAHYA BbIABHHYJO HeOOXOAMMOCTS 
WleTauIbHOTO H3YYeHHA M3ObITOUHBIX (a3, OOpasy!OUlUxcA B CiaBax, pacmoJo- 
XKeHHBIX B OTJEJIbHbIX OOJa- 
CTAX 9TOM CHCTEMBI. 

B wactoslleH pa6oTte mpH- 
147 BOAATCA pe3yJIbTaTbI HCCIeMO- 
aelZt3 Baia MeTOJOM HHTepMeTaJl- 
JMAHOTO aHaJiu3a BbILeeHHA F 

0 ww wm som "MH \opayoBneHUA CocTaBa U CTPYK- 

TYPbI MeTaJlIMYuecKorO CcoeyH: 
Puc. 2. Onekrposubie noTenumastbl coequHeHuaA NisNb yeyya, oOpasyrollerocs B cnvla- 


(a) Y-TBepZoro pacTBopa B pa3IHMUHbIX deKTPOMH- 
tax: 1 — 50 ma HCIOy, (57%). 35 r aumMoHHOH KuCIIO- Bax, ColepmKallux pasJ MHI 


mst, 1000 ma CHsOH; 2—5 r NH,Cl, 7,5 ma HCl KoslwuectBa Hno6us. Kak moka: 

(1,19), 20 r mumcHuch KucnotTs1, 1000 ma CHsOH; 3a/IM HallW ONBITbHI, B 9STHX 

3—50) wu eran " a aS hb AS ‘i cig MHOPOKOMMOHeHTHBIX  CIvIaBa 

he Wawona We 1000 AES. )» 6pasylorca TBepAble pacTBOpb 
Ha OCHOBE M€TaJIJIMYeCKOrO Coe: 
unenusa NisNb. 

Mpr ucceqoBasiM HTEIE CHaBbl, H3roToBJeHHbIe JI. MU. Iipaxunoi, mocae 
TepMooOpaOorkH No pexkuMy: HarpeB Jo 1200°, BrrepxKa 200 4ac. u oxsaxK Jenne 
Ha Bosqyxe. MuxpoctpykTypa HeCKOJbKUX HCCeMyembIXx Cria- 
BOB BuHa u3 pue. | (a, 6, Be). 

OpHeHTHpOBOUHEIe ONITH! NOKA3aIH, YTO H30MMPOBAaHUIO 
MHTEpMeTAIJIMAHOH asbl, cosepxatei HuobOui (Ni,Nb), 
OaronpuATCTByeT WHePTHAA cpea, BBY CHbHOM OKHC- 
JIACMOCTH AaHOMHOTO oOCafKka B Mpolecce seKTpousa B - 


Puc. 3. AHnoqHad NOJApMsauMCHHad KpWBaad Ja aneKTpomuta: 50 ma 
HClO, (57%), 10 ma HCI (4,19), 35 r mumonnoi Kucnotst, 1000 ma 
CH3s0H 


42 14 16 186 


E— 


BOMHEIX 3JeKTpomuTax. B welaX MpaBuJIbHOrO BbIOopa ONTHMaJIbHOT 
cocTaBa QI€KTPOJIMTA MbI MPOBeIM H3MepeHHe 3CKTPOAHbIX MOTeCHWMAJIOB XH 
muueckoro coequHeHua NisNb u y-TBepforo pacTBopa B pas/IM4HbIX SeKTPC 
wuTax (puc. 2) 10 omucaHHOH meTogquKe (1:2). 

CpaBHHTeJIbHble JaHHbIe pH KOMHATHOH TeMMepaType 10 H30/MpOBaHHIO cba 
3bt NisNb B pa3M4HBIxX 9IeEKTPOMMTAX MpemCTaBeHHI B Tabs. 1, 

Muxkpoxumuueckuit anavIM3 aHOMHbIX OCaQKOB, U3O/IMpOBaHHbIX B pa3sH4 
HBIX SJIEKTPOJHTAX, NOKA3aJl, YTO BO BCeX CAy4aAtX HMeeT MECTO OMMHAKOBBI! 
cocTaB COeMHeHHA, ONM3KHH kK CTexHoMeTpHueckomy 


318 


K craree P. B. Foay6yoeot u JI. A. Hyda, crp. 318 


Puc, 1. Mukpoctpyktypa uccnezyemblx cnmapoB: a—cmas 3, 6—cnnaB 8, 6—cnaaB 
Zs a, ZOOSK 


Puc. 4, Pentrenorpamme! cbasp1 NisNb, “30mmpoBaHHolt u3 cnmaBpa 8 
K cmamee A. B. Tonuuesa, E. A. Mywunott A. H Tlepeaomana u Bb. A. Kperueat, cmp. 344 


Puc. 1. PentrexorpaMMbl KpHCTaIMMYeCKOrO MOJIHBUHHJMAKIOreKcaHa, MOJly4eHHOrO Ha KaTa- 
JIM3aTOpaX: OKHCHO-XpOMOROM (a), OKHCHO-XPpOMOBOM C JoOaBKOoli (uw = CqHg)sAl (6) WH (u = 
<= CgH,g)sAl + TiCl, (@) 


JIAH, tT. 180, Ne 2 


| dior 
_ Pe3ybTaTel UCCIeEOBaHHA BMAHUA 
MOTHOCTH TOKAa Ha BbIXOM HM cocTaB 
aspl Ni,sNb mpefcraBnenb B Tabu. 4. 
TH pe3yJIbTaTbI MOKAaSbIBalOT, UTO MpH 
NMOTHOCTH TOKa B Mpotecce aHosHoro 
acTRopeHHA OT 0,01 qo 0,2 a/cm? BEIxoy 
asbi cocTaBu 16,30%, a mpu moTHo- 
‘M TOKa Bprue 0,2 a/cm? umeer mecTo 
23KO@ CHH2KEHHE MPOMeHTa BHIXOJa (pa- 
oI, HO Ha COCTAB (pa3bI MJIOTHOCTb TOKa 
2 Oka3bIBaeT BIMAHHA. MoxkHo mpen- 
IOKUTh, YTO YMeHbINeHHe Mpowenta 
IXOfa Pasbl MPH NOBbILIeHHOH MIOT- 
ICTH TOKA MPOHCXOUT 3a cueT pa3o- 
MeBA BWICKTPOMHTA OKONO OOpasiia B 
yolecce SuIeKTPOH3a. 

 OKHCIHTeIbHBIX peaKIHli, CBA3aH- 
AX C MpoleccoM pa3paya aHvOHOB, He 
JOHCXOJMT; pacTBOpeHve aHoa mpu 
1ZJIMYHOM TOTHOCTH ToKa (0,05; 0,1; 
2; 0,3 a/cm?) mpoucxo_uT pH BecbMa 
*3HAUMTEJIbHOM M3Me€HEHHH aHOZHOTO 
wTeHUMasia. XapakTep NoApPH3salNon- 
oH KpHBOH (puc. 3) cBueTebCTByeT 
TOM, 4TO Mpomwecc mpoucxoxuT 6e3 


Ta6Onmuua 1 


7laHupie peut- 
TreHOCTPyKTYyp- 


Ni,Cr 
Nb, W,Mo 


Ni 
Nb 


% 


CoctaB (a3, Bec. 


HOrO aHaJlH3a 


cymMMa 


Ni 


spenayoB 3Ha4YeHHA MOTeHIMawa. 

JlaHuple 10 W3y4eHHIO BJIMAHHA TeM- 
sPAaTYPbI B Mpowecce IIeCKTPONH3a Ha 
IXOX WH cocTaB (pa3bl NPHBOAATCA B 


% ‘doa 
‘idee Yoxisg 


DS 
-OHP OJOHHOd 


61. 5. OTH WaHHble CBUETEIbCTBYIOT 
TOM, 4TO Mpu Temnepatype-+ 18 u 0° 


a ; 
WenseTcd MeTasmMyecKoe coeuHe- Se 
re Ha ocHoBe NisNb (Bpixoq ca3bi gs leas 
30%). IIpu oxaxkqenuu 20 —8°, na- oe ee: 
iy c caso NisNb, maccusupyercsa ee | Fs 


epAbi pacTBOp, KOTOPbIli HECKOJIbKO 
SEJIMUHBaeT TIPOWeHT BbIXOfa a3bl. 


| -wxiroviod 
ACCHBAILNA TBEPoro pacrBopa, oue- pees oe 
(MHO, IIPOMCXOQHT 3a CueT yMeHbILIe- a APA. 
[1 AKTUBUPyloulero eHCTBHA MOHOB {WLSOHLON'] 
’ TIPH CHJIbHOM OXJIaxKeHHH. aoe 
VWicxogqa u3 Bcero u3vioxkeHHoro, yc- BEE Ly 
HOBJICH OITHMAJIbHbIH peXKUM H3O0JIH- Boss 
| . moO oO hl 
wBaHua cbaspr NisNb. J[anupie uutep- Seon LS 
d & 
‘TaJJIMQHOrO H PeCHTTEHOCTPyKTypHOro KES 3h 
> <5 
‘aIM3a UCCeAYeMBIX CIIaBJIOB MIpHBe- 


HbI B Ta6. 2 HM Ha puc. 4. Pentreno- 
aduposanue IIPOH3BO]HIOCb M10 MeTO- 
 TIOPOWIKOB Ha xKee3HOM M3uIyyeHHH 
kamepe [OTH-1. 

Bo scex cmjaBax BbIJeA0Mladc#c 


3a MpescraBlsaer COOol TBepAbII pac-. 


Op Ha OCHOBe MeTaJJIHYeCKOrO CoeqH- 
Hua NisNb, umeroujero pomOu4yecky10 
ACTAJIJIM4YeCKY!IO PellleTKy. 
Mcxogs 43 61430CTH ATOMHBIX paduy- 
B, MOXKHO MpeANOMOKUTb, YTO ATOMBI 
(1,28 A) moryT samemlaTb aTOMbI 


Vsonuposanve cast NisNb B pa3smM4HbIx 9eKTpOMUTaXx (CpaBHUTeMbHbIe aHHbie) 


-odLoerd s0g 


CoctaB 9eKTpomuTAa 
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Mita7 a atombl W (1,41 A) um Mo (1,40 A) moryt 3amemats aTompr 
Ilostomy bopmysy coequHenus, O6pasyionleroca B craBe, MOxKHO mpey- 
aBUTb B Clelytoulem Bue (Ni, Cr)s (Nb, W, Mo). 


WeVOnt wisi 4 


BuMAHHE MMOTHOCTH TOKa Ha BbIXOL u cociaB dasbl NisNb 
(smektpomut: 50 ma HClO, (57%), 10 ma HCl (1,19), 35 r aumonnoi 
KucgoTH, 1000 ma CHsOH) 


eras Ai) ct) a 
= =| T-pa SED Ca ons © Cocras basbr, Bec. % 
a oo 8 aura, °C as SS - 
= Sue lean Sis sc Jlaunpie peut- 
52 Cio np Fx PeHOCTPyKTYyPp- 
© Bee was KO- Ste hoe HOrO aHauHusa 
7 &52 laganpu. | wean. hege BY | Ni Nb Cr | W | Mo | cymma 
LS Eao Aax| Am 
04 180 18 18 | 0,3802 | 16,28 59,98 29,92, | 2,65 | 5,20 2,22 | 99,97 Ni,;Nb 
05 36 18 19 0,3700 | 16,27 59,98 20,027) e250 1 D200) 2,22 |) 09507) Ni,Nb 
18 18 20 0,3716 | 16,30 59,92 29,87 | 2,65 | 5,20 | 2,20) 99,84 Ni,Nb 
1, 2 g) 18 22 0,3740 | 16,27 59,98 29,92 | 2,65 | 5,20 | 2,22} 99,97 Ni,;Nb 
j, 20 USD) 18 25 0,3750 9,92 59,98 295,92 | 2,65 | 5,20) ||2,20 | 99,95 Ni,;Nb 
é 6 18 28 0,3784 7,07 59,98 295925 Wee Gono, 20 2e een 99. OF Ni,Nb 


IIpospeqenHpii avaiv3 IpoOLyKTOB 2/eKTpoH3a (aHanuM3 aHosHoro ocalKa 
QIEKTPOJIMTa) NO3BOJIMJI YCTaHOBUTb pacmpeseseHHe JIerupyIOUlHXx 3JIeMeHTOB 
iy Yy-TBepZpm pactBopom u da3oi Ni;Nb (ra6.1. 5). 

Ta6auna 9 


| Buavanue TemmepaTypbl Ha BbIXOL HM cocTaB (a3bi 
ekTpoautT; 1000 ma MeraHona, 35 AMMOHHOM KuCHOTEI, 50 Ma XMOpPHOH KuCMOTH (57%) 
| 10s ECL Ge 19) 


lee ce 2% Sia oe 2 CoctaB aHOgqHOrO nopomiKa, Bec. % 
| : og eiaerit fs oe Tlauupie peut- 
Qs BSa| 8 fe xe TeHOCTPyKTY p 
Eves, Rares! ace oe HOrO aHawHu3a 
gx ots Beles ys ary Ni Nb Cr | W | Mo |cymma 
eve Ees| man] ag 
0,1 18 0,3716 | 16,30 59,92 29,87 | 2,65] 5,20} 2,20 | 99,84 Ni,Nb 
0,1 18 0,3642 | 16,33 60,00 29,88 | 2,66 | 5,25} 2,20} 99,99 Ni;Nb 
0,1 18 OQyabbin! 17,20 60,11 29,40 | 2,65 15,52 12,27 | 99,95 _Ni:Nb, Ni 
(Ni(xy6) a= 
| = 3,59A) 
1| IIpopeqeHHoe HCCJIEMOBaAHHe IO3BOJIMJIO yYCTAHOBUTb KOJIM4UeCCTBO H COCTAB 


‘spt Niz;Nb u y-rBepdoro pactBopa B OTAebHbIX CMIaBax UCCseLyeMOH CHCTEMBI. 


Tlocrynna0 


| uU M. A. A. Bawkosa 
HCTHTYT MeTaIyprHu u 5D UL 1060 


Akajlemuu HaykK CCCP 


WMTHPOBAHHASA JIMTEPATYPA 


6un0Ba,J1.A. Mamkosnu4, JAH, 111, Ne 4 (1956); 106, Ne 6 (1956). 
6moBa, JIAH, 118, Ne 1 (1958); 124, Ne 1 (1959). 
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Jlorxanu Akagemun wayrk CCCP 
1960. Tom 130, Ni 2 


XHMH;, 


Axanemux B. A. KA3AHCKHH, M. 10. JIYKHHA un H. Ji. CA®OHOBA 


CHHTE3 HW KATAJIATHYUECKOE FUAPHPOBAHHE 
AMOEHWJILUK JIOMPOMAHOB 


CrpoeHve WuKJONpoMaHOBOrO KOJIbl\a C TOUKH 8PeHHA COBPeMeHHOH TeOpk 
He ABJIACTCA IIOJHOCTbIO pas bACHeHHbIM. CyllecTByeT pA paOoT, B KOTOPb 
pasBuBalOTCA MpescTaBMeHHA O TOM, TO rHOpHaMsallna BaJIeHTHOCTeH ATOM 
yrvlepOfa B TpeXUJeHHOM IlMKJe ONH3Ka K sp", T. €. K TPHrOHAaIbHOU rHOpHyaM3s 
uuu (1-*), Unaye ropops, aToMbl yrviepofla B UNKOMponane OvIM3KH MO CBOE 
Ipupose K yrviepO2HbIM aTOMaM B STHeHe. Ecau paciipeneenue BaleHTHOCT! 
B MOueKYyse STHeHa COBpeMeHHaA TeOpua MpeACTaBNAeT C NOCTATOUHOM ACH 
cTbIO, TO cMoco6 O6pasoBaHUA TPeXYIEHHOTO KOvIbIla TPeEMA sp” yrvepOLHBIN 
aTOMaMH MMeeT ropa3q0 Gonee mpoOsemaTHyeckn xXapaxtep. Jlerko MpecT 
BUTb, UTO [Be sp?-OpOuTbI KaxKTOTO yruepo, 
MCHOMIb3YIOTCA IIs OOpas0BaHua DByx C—I 
CBA3eH, pacCIOJIOMKeHHBIX, KaK B 9STHJEH 
mon yraom ~ 120° (4-8). Tora rpet! 
sp*-op6uTa M ueTBepTan p-op6uTa KaxK0 
yruepoya JOJ2KHbI yYaCTBOBaTb B OOpasoB 
HHH C —C cBs3eH TpexXusIeHHOrO KOVJIbII 
Bp BbICKa3aHbl pasHble IpemiOOKeHHA 
TOM, KaKHM IlyTeM IIpOHCXOAUT B3aHMOseHC 
Bue TUX WecTH (3 sp? Hu 3 p)Op6uT, OOpasyl 
mux Tpx C —C cpBs3vH. B pa3qMuHbIx Bap 
aHTaX IIPHHHMaeTCA, YTO OHA U3 BaJIeHTH 
cTeHi KaxKOrO yruiepOfa ABJIAeTCA MOUTH YE 

Paces TOH p-OpOuTOH HU, cueqOBaTeIbHO, MO cBOe} 

XapakTepy Oj1M3Ka K OpOuTaM, OOpasytOull 

™-CBA3b. C 9TOH TOUKH 3PpCHHA MOKHO TOE 

PUTb O HaJIM4YMM B WMKJONPONaHOBOM KOJIbIe «n-39CKTPOHHOFO O6saKa», pé 

MOJIOKEHHOFO, COrIaCHO TeOpHH, MO NepuMeTpy TpeyrombuuKa B ero MwOcKOC 

(puc. 1), Hannyne ero JomKHO O6ycIOBHTb BO3MOXKHOCTL COMnpAXKeHHA Tpe 

WJI€HHOrO IMKJla C TaKHMH HeHAaCHIIILCHHBIMH TpyNMHpOBKaMH, Kak BO 

Had Yyrulepow-yriepOtHad CBA3b, KapOOHHIbHad rpynna un enHubH 
Apo. 

BeueqcTBve TOrO YTO CONPAXKeHHE MOKET OCYULECTBATLCA MMUIb B TOM Cy 
¥ae, KOra OCH n-OONAaKOB WMKIa H 3aMeCTHTeIA MapasVJIeNbHbI, HM OM3KU KI 
PaJEbHOCTH, OYEBUHO, YTO MOMOMKeHHE HECKOMbKUX 3aMeCTUTENEeli B IPO 
PaHCTBe JOJDKHO BJIMATb Ha OObIiee WIM MeHbIIee MpOABMeHHe COMpsAxKeHE 
Heyapuo ony6mukoBaHa pa6oTa m0 uccneqOBaHHIo CHe€KTPpOB KOMOMHAIHOHHC 
paccesunsa 1,2-nuenua u |-cenuu-2-nakonponusluKsonponaHos, B KOTOp 
MOKa3aHO, YTO CTepudecKhe *akTOpbI OMpeeeHHbIM OOpa3soM BMAIOT Ha Mf 
apseHHe conpaxKeHusA (7, *), Tak, OKaga0cb, uTO abekT CONPA2xKeHHA HEO] 
HaKOB y IBYX CTEP€OMSOMEPOB, TIpHYeM B OAHOM V3 HUX OH NpOABuIAeTCA 3Hat 
TebHO CHJIbHee, eM B Apyrom. PaccmorpeHue mpoctpaHcTBeHHbIX MoOJen 
CTEPCOHSOMEPOB STHX YTVICBOMOPOLOB NOKasas0, YTO B IMC-H30MepaXx, BCMeK 


= 
Se aa 


c 
we 
bo 


{ 


1e OJIMSOCTH ABYX 3aMellalouluX py, OMHa U3 HUX WIM, YaCTHUHO, O6e BEE 
IMATCA H3 NOJOMRKCHHA, BHIFOAHOFO [VIA COMpsAxKeHHA. MMenHo BcemCTBHe 9TOFO 
fepeOH3OMepaM, B KOTOPbIX HaOslOJaeTCA MeHbillee cOMmpsAxKeHHe, Oblia Npu- 
McaHa WHc-KoHnpurypauua. Mcxoga us Tex xe coo6paxkeHuii, MoxHO ObIN0 
peMMOIOXKUTb, uTO B 1,1-anhenuUuKMONponane conpsxKeHHA OBIT HE TOMDK- 
0, Tak Kak O6e PeHHMJIbHbIe PpyMbl MOryT 3aHUMaTb B MpOCTpaHcTBe JIMILIb 
AKOE MOJIOMKEHNE, KOFa OCH HX n-OOAKOB He MapasVIebHbI WIOCKOCTH TPex- 
N€HHOTO IMKIa. 


| OKCMepHMeHTasbHble aHHbIe MOATBeEpLMIM 93TO MpelomowKeHve: co- 
psxKeHHe B STOM yrvieBOLOpoye MpakTHYeCKH He ObIIO OOHApPy2KeHO, cya M0 
1€KTpaM KOMOMHAlMOHHOLO paccesHuaA *. 

_ B uactosujeli paOore ua npuMepe HeoxHOKpaTHO onucaHHOl Hamu (97}2) 
aKUMH THIPMpOBaHuA B NpHCyTCTBUM Nawnaquepoh yepHu Obla usyyeHa 
eaKIMOHHAA cMocoOHOcTb Wuc- wu Tpanc-1,2- AMdeHHWMKAONponana u 1,1- 
ApenuUUKONponana. TlomyueHuple WaHHble HaXOMATCA B MCJIHOM COOTBET- 
"BHM C pe3yJIbTaTaMH HCCIeEOBaHUA CIeKTPOB KOMOHHALMOHHOTO paccesHHa 
"AX yruieBoyzopoyos. Tak, ObIlIO HaliqeHO, 4TO 1,i-qudenunuuksonponan Belzer 
20 B OTOH PeaKI[MH, KaK HeCOMpsKeHHbIN yrueBoOpor, MU BOJOpona He MmpH- 
€NMHAeT BOBCe, a IMc- HM TpaHc- 1,2-nuceHHAUMKONponaHbl mpucoesu- 
110T BOWOPOX K ABYM HaHMeHee FHAPOreHH3HpOBaHHbIM yrsepoOlaM WHKsa 
oOpasoBaHnem I ,3-nudbeHHponana 
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HTEPCCHO, UTO H 3/[eCb 3aMETHO CKasbIBACTCA BIMAHMe CTepHyecKHX (baKTOpoB. 
hk, TpaHc-1,2-7udeHusuKsONponan TupupyeTca co 3HavMTeNbHO Combed 
(OPOCTbIO, 4eM I[HC-H30Mep, CKOPOCTb rHAPHpOBaHHA KOTOpPOrO MeHbIe, YeM 
| @exusuksonponana. Ilo-suqumomy, OH30CTb OpTOBOJOPOAHEIX aTOMOB 
PHHJIbHBIX sep B Wuc-1,2-7udeHHMAKONpONane HapylaeT OMTHMaJIbHbIe 
\MOBHA COMpAXKeHHA JIA OOOMX GeHHJIbHbIX KOsIell. TakHM OOpa30m ObIIO 


fie 4uTO peaKIHOHHan CMOCOOHOCTb JMeHMJIMLA KON pONaHoB 3aBHUCHT 
PacioJIOMKeHHA 3aMeCTHTeIeH B MpOCTPpaHCrTBe. 


| 


| IKCNeCPHMECHTANbHAA TACTh 


| YrseBOROPOAb, HCNOMb3OBaHHble B HACTOAMLEH padoTe, OblIH MOMyYeHbI pas- 
WKEHHEM COOTBETCTBYIOWHX MMPa3s0JHHOBLIX OCHOBaHHH: eH U AWM K- 
Dua ponau—c Bpxonom 70% u3 5-cbennu-2-NMpa30/IMHa, CHHTe3HpOBaH- 
iro JecTBHeM rMpasHH-rugzpaTa Ha KOpMuHbI anbgeruy (**); 1,2-qugde 
MAIUuuUKIONpOMmanH—c BeIxojom 70% n3 3,5-qudennimMpasonuna, 
HTe3MPOBaHHOrO jlelicTBHeM THApasHH-rufpata Ha Oen3nMenalleTope- 
ia (14); ll-mumdeuuamukaonponan c BElxogom 83% us 3,3-nH- 
WIMMpas0iMHa, MouyyeHHOrO jelicTBHeM uasoMeTaHa Ha _ 1,1-qudenun 
eH (7°). 

YrueBposoposbl NeperoHAWHCb MO YMeHbIICHHBIM JaBJIeHHeM Ha KOJIOHKe 
(bexTuBHocTb1o 30 T. T. Pasnenenue 1|,2-qupeHusukONponana Ha CTepeo- 
DMepbI MIpOBOANOCb HelIpepbIBHOH pasronKoH 100 r yreBoqopoya Ha KOJIOH- 
| 9epcpeKTHBHOCTHIO 100 T. T, CretleHb YHCTOTHI CTepeOH3OMepOB, OlpeneneHHan 
| Temmepatype sactTpiBaHua, 99,8%. 

| CsofictBa yrmeBoqopoyoB mpuBeyeHbl B Tad. |. ‘i 
|Tuzpupospanve yraesogopoxoB mpoBozuoch B yTKe Mpu Temiepatype 20 

|PHCyTCTBHH MaaqHeBou YepHU OLHOTO H TOTO Xe IPHTOTOBJICHHA IPH 601b- 
lit cKopoctu MepememmBanua (900 Kayannii B Munyty). IIpu nompirkax rHy- 


| * Cnektp KoMOMHauMoHHOoro pacceauus 1,1-qnceHHauMkKsonpomaHa 6yferT onyOuKoBaH 
iiuKaiiee BpeMs. 
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pupopanus 1, 1-qudennsukONponana MpHcoequHeHUA BOMOpPOTa He HaOORe 

JIOCb B YeTbIPeX OMbITAX. 
Tunpupospauue 12-nugmbeuuaunknronponane 
OnuT 1. Basto 24,6 r (0,127 mona) 1,2-Au@enuinksOMponana B Bue CMEC 
Ta6nauna ft 


Yruepoqopor T-pa Kkun., °C/mMmM nv aa? Gane cc 
Menu AUK ION ponay 91,4 — 91, 5°/52 {oid 0,9415 — 
Lnc-1,2-qupennaukaonponar ANoyil (apa ia [Oo 4, 5887 41,0290 +36,7 
Tpane-1,2-2upenuiynksonponan 444, 4 —144,2°/5,2 4, 0997 41,0346 419,38 
1,1-TLudbennamuKknonponay 135-0276, 5 1,5878 1.03830 — | 


| 
v30Mmepos, 0,32 r Pd-vepnu u 40 Ma cnupra. Moraorunocb 2758 Ma BoxOpona* 
KonmuecTBo BoLoposa, COOTBeTCTBYIOILee OLHOMY MOO, paBHO 2840 mar. Iloca 
BbIeeCHHA HW CyWIKH KaTau3aT pa3roHAvIci Ha KONOHKe, 2dPeKTHBHOCTE! 


a6 an aan 


Vraeso,opor Be rete nv | a | 
1 ,2-]Ludenuanponan (1°) | 283, 66 dUyiayoretoy ol) (OAS) Fichs) 
1 ,3-Tupennuanponan (1%) | 298,7 1,5594 | 0,97996 


30 T. T. Baio co6paHo wecTb dpakuu, Kunesuux or 154,0 yo 157,( 
(S—9 mM), HMeBUIHX OIM38KHe KOHCTaHTHI: 17° 1,5598—1,5601 u d®°(),9800- 


0,9803. IIpu pasronKe Nog aTMociepHbIM aBJIeHHeM BellleCTBO KMTeO Mp 
298,2° (760 mm) u “uMesO rie 1,5598 u a 0,9801. KoucraHTbl yraeBoxoponol 


KOTOPbl€ MOrIH pH 9TOM OOpa3z0BaTbCA, MpHBeseHbl B TAO. 2. 
Ta6 ul ae 


B3aTO B peakI\HIo0 ree Cpequas 

. hg cKOpoctT 

TVICBOXOpoO 
ROPOR yrueBboxopofja cnupra norsio- | Heo6xonn- eae 
Pd, r ma | Ji€H#HO-| moro no MJI/MHH 
ih | MOJIA TO pacuery 

MenusAWUKIONponaH 0,57 |0,0048} 0,06 20 120 108 5 
1,2-].upeHusiukKJonponan, IMc- 0,93 |0,0048) 0,06 20 100 107 3 
To «xe 6,63 |0,0342) 0,2 85 809 766 6 
1,2-udennaguksnonponan, tpauc-| 0,93 |0,0048} 0,06 20 108 107 8 
To *e 6,63 |0,0342] 0,2 85 776 766 13 


CpaBHeHie KOHCTaHT NO/yYeHHOTO IIpH THAPHpOBaHHU yrueBomopona c Ma 
HbIMH TaO/. 2 WOKasbIBaeT, YTO IPH ruApHpoBaHHH | ,2-_nhennsMKAONpoNa 
oOpasyetca 1,3-qudeHnmmponan. 

Ont 2. Bsato 6,63 r (0,0342 Mousa) wue-1,2-znheHuilNK1ONponar 
0,2 r Pd-uepuu u 85 Ma cuuprta. Ilornorunocb 809 ma Bogoposa (Teoperuyeck 
KoMYecTBO 766 Mu). 

KatanusaT (5,4 r) wMen cmelylomue KoncTaHTs. T. Kun. 138—14 
(5—6 mm), np 1,5598, dy 0,9802, Tr. e. mpegcraBaan co6oli 1,3-nueHuanpone 
CpaBHuTebHOe THApHpoBaHHe eHHHKIONponana HM cTepeousomepos | 
LMPCHUIUMKIONpONaHa MPOBOAMOCb B TeX Ke YCOBHAX C yueTOM CKOpoOC 
ruipuHpoBanna. PesysbTaTb akbl B TaOs. 3. 

JjaHuble Ta. 3 WOKa3bIBalOoT, YTO CKOPOCTh THApHpoBanusa Tpaxc-1 
(M*eHHJIMK IOMporana Ooee YeM B Ba pa3a MpeBblllaeT CKOPOCTb ruupUT 


* O6bem Bosopowa BO BCeX CyYaAX IIpMBeeH K HOPMAJIbHBIM yCOBMAM. 
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HMA WHC-H30Mepa. BeswunHa CKOpocTH rHApUpoBaHusaA benuMKONpomana 
HHMaeT MPOMe*KYTOYHOR MOMOKeHHE MeAY CKOPOCTAMH THApHPOBaHHA WHC- 
Tpanc-| ,2-qauhennAWUKMONpoManos. 


VMucrutyT oprannueckoli xumun um. H. JI. 3eauuckoro Ilocrynuat0 
Axkajemuu HaykK CCCP 30 TX 1959 
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ee 
A. H. KOCT, 11. B. TEPEHTbEB u T. 3ABAJA 


CBOMCTBA ALETHJIEHOBOM FPYMMbI, CBASAHHOM 
C MMPHAWHOBbIM AXPOM 


(IT pedcmaenexo axademurxom A. H. Hecmeanoeoim 21 1X 1959) 


CBolicTBa STHHWINMpHYAMHOB He HccesOBaHbI. EQMHCTBeHHBIN MpedcTaBu 
TeJIb STOTO pOfa 3-ITHHUINHPHYAMH — Obl OXapaKTepv30BaH JIMIb usuye 
CKHMH KOHCTaHTamu ('). CyeqoBano, OfHakKO MOslaraTb, YTO B STUX COeLH| 
H€HHAX AKTHBHOCTb TpPOHHOH cCBA3H HM alleTHJICHOBOrO aTOMa BOYOpora Oyze 
Bblue, YeM y eHHvialleTHIeHA. 

Met MpvcoeqHHHsIM MOseKyy OpomMa K 2-MeTHJI-O-BHHMINUpHAuHy. Ip) 
JeHCTBHM CHMpTOBOH melouwHw Ha NOWyYeHHBIM 2-mMeTus-5-(1,2-—H-6pomaTua) 
mupuyun (1) Opi nonyueH 2-merTu-5-9THHHANMpHyMH (II), Kak no6ouHBI 
MpOLyKT peakWHH, COOTBETCTBYIONIMM A-BHHMNIOBLIN sup (III). Crpoenue stor 
apupa (III) noyrsepxzaetca TeM, JTO IPH OMBIJIEHHM OH MpesBpallaetca B U3) 
BecTHDIM 2-meTu-5-aleTusmupHynH (IV). ; 

MoxkHO TIpeqnoOXKUTb, ITO IPH AelcTBHH WeIOUH Ha AHOpomuy | BHayan 
oTulenaetca B-ranOM,HbI aTOM, TaK KaK B MATKAX YCOBHAX 43 9TOTO AHOpCl 
MUja MbI NosyanH 2-mMerus-5-(1-OpomBunns)-nupuaun (V). Mutepecuo ore} 
THTb, YTO STOT OPOMUA serKO 3aMeljaeT aToM Opoma. Tak pH HarpeBaHHn Opc| 
Mula V C M€THJaTOM HaTPUsA MbI MOJIyYHIIM C BbIXOJOM 55% BHHHOBbI abu} 
(III). Tax xe slerkKo Mpolima3amena OpoMa Ha OcTaTOK TMMepHANHa Cc OOpasoBe| 
Huem 2-metuu-5-(1,N-nunepHaHIBuHu)-nupHanna (VI). Takum o6pasom, Bus 
He IIMPHAMHOBOTO spa B 3HAYMTeIbHOM Mepe CHHKaeT NaccuBUpyrollee Jevct 
BHe€ BHHMJIbHOM TpyNMbl Ha CBA8b yruepoyq — ranoug. 


/ \ H==CH, \ C— Ce 
CH; CH 
7 TN 7 Cotte 


Vil 


Bry 
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> CH—CH, NaOH \—canCH, 
CH | | CH | | 
EN Se ke 4 3 4 Br 
Ss RS 
20, 
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CH 
IV 


Ellonysenupii namu 2-mernu-5-sTHHHINMpuaMA (II) o6nayaer Bcemu cBoll 
CTBAMH MOHOS@MeULHHBIX alleTHJICHOB, a HMCHHO: C aMMHaYHbIM pacTBOpOM | 
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XJOPUCTOH Mequ OOpasyeT cooTBetcTByiolmlMl allerueHuy Menu; ruypatawna 
pexe, pasOaBeHHO CepHOl KUCAOTHI B MpHcyTcTBUH Ccomell OKUCH PpTyTH Mpu- 
WMT K 2-meru-S-aneTHmMpuyuny (IV); npu HarpeBanun no 180° co cnup- 
MH H BTOPUYHBIMH AaMHHaMH OH OOpasyeT CooTBeTCTBeEHHO P-BHHUOBbIe S*pUpbI 
II) u B-BuHuaamunpr (VII). 

Crpoenue B-BuHuoBEIx adupos (VII) cnenyer us’ Toro, TO KOHCTaHTEI M0- 
yeHHOrO 2-MeTHsI-5-(2-MeTOKcuBuHMs)-tMpununa (VII; R = CH) otmuuHer 
KOHCTA@HT OMHCaHHOrO Bbllle 2-MeTus-5-(1-mMeToKcHBuHUs)-Nupusuna (III). 
ome Toro, eciM pH ruzpouuse II] o6pasyerca Kerou IV, To npu ruzponuse 
I Opicrpo oOpasyerca NMouMep, YTO XapaKTepHO JA apusalleranbyerugos. 
2-MeTHJI-5-STHHHJINIMPUAUH JOBOJbHO erKO BCTyMaeT B peakttuio Mannuxa 
OOpasOBaHHeM COOTBETCTBYIONMX aIleTHJICHOBLIX AaMHHOB (IX). 


| ‘cc 
cay 
LA 

| Y HNR ~ Y 

‘ Ve 

| 

ve CH==CH—OR \ CH=CH—NR, | \ -C=C~CH NR, 
z CH; a CH3- 
: N N N 


| lanupie o dbusnosorMyeckom JelicTBuH IIOJIYYCHHbIX BelLecTB OyLyT NpeyMe- 
OTJ@JIbHOTO COOOMIeHHA. 


OKCHeEPUMeHTANbHAA YaACTh 


2-MetTuso(l-6pomMBuHua)-nupugaun (V). K pacrsopy 119r 
2KenleperHaHHoro 2-MeTHJI-5-BHHHINNpHAMHa B 240 Tr seqAHOM ykcycHOH 
CNOTLI Ipu NepemelWiMBaHHH U OXNaxKeHHH (0°) npHOaBranu 160 r Opoma, 
emeliuBaiu 1 uac, JO6aBnsaau 500 Ma Bomb, HeTpanusoBamu 40% pacTBO- 
€IKOrO HaTpa MH MOJyYeHHbIN pacTBOp NeperonamH c Mapom. KouyzeucaT 
TparHpoBasH SPupOM, CyWIHIM cymbcdaTOM MarHHsA M OCTAaTOK Moce yause- 
a supa Meperonamu B Bakyyme. Burxog 107 r (54%), T. Kum. -103 — 104° 
iu 10 mm, T. mn. 8°, 120 1,5820; 20] 4154, [IuKpar rv. m1. 167° (u3 cmupta). 


Hatneno 063) C 39,34: 39,375 2.722 2577, 
CygH1207NaBr. BpryucneHo %: C 39,35 lal Peres 


2-MeTua-5-9THHUANUpHAUH (II). K pactBopy 119r 2-merun-5- 
winupuanna B 400 Ma MeTHIOBOrO CHMpTa Np OXaKeHHH HW TepeMelln- 
wu IpHOaBianu 160 r6poma. Uepes 1 uac AoOaBamM pactsop 160r eqKoro 
uw B 200 Mia MeTHOBOrO CMpTa HM CMecb KuMATHAM 2 yaca. UsOpIToK cnupta 
OHAJIM B BakyyMe, OOpaOaTHIBasIM BOOM, SKCTparupoBaM SPUpOM, 9KCTPaKkT 
WIM, yananu sup M ocTaTOK MeperoHAM B BakyyMe. Tonyueno 66,5 Tr 
%) OenbIX KpucTa0B c T. KH. 64—66° mpu 5 MM, T. Mn. 51—52° (us ner- 
eHHOoro 9:pupa). 
Hafigeno %: C 82,20; 82,20; H 6,19; 5,96 N 11,86; 12,01 
CsH,N. Buuncneno %: C 82,02; Fe Gs02% N 11,96 


Kpome toro sbigeneno 56,8 r (38,8%) III, T. Kum. 94—96° npu 4 mm, 720, 
376, d® 1,0320. 
Haiizeno %: N 9,04; 9,02 
CyH,,ON, Brruncaeno %: N 9,38. 


aTalua 2MeTUISITHHUANHpUANHA.  PacrBop 
0,05 r xmopxHofi pryTu B 40 ma 50% cepHOH KUCHOTbI KHNATHJIH 
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5 uac., MOWWeauMBaIH, ZKCTparnpoBaJu 2PupOM, CYLWIMAM CybPpaToM MarHuA 
yaa pacTBoputesb HM MeperonamH B Bakyyme. [lonyueHo IE eer (86% 
IV, 7. kum. 107—108° npn 10 mM, n° 1,5308, a2°1 0660. Oxcum 7. nu. 184° a 
CHupTa, YTO COOTBETCTBYeT JIMTepaTYPHbIM JlaHHBIM (7). 

9-Metua-5-(2-meTOKCHBHHUA)-nupUuAUH (VII, R = CHs) 
Pacrgop 11,7 II 8 16 r merumoBoro cnupta HarpeBawH B amiyse 5 4ac. Mp) 
180°, oTroHsuiM u3ObITOK CHMpTa HM ocTaTOK MeperousuM B Bakyyme. Bpixo, 
6,8 r (46%), T. kum. 118—120° npu 10 mM, 29 1,5600. 


Hatizeno %: N 9,36; 9,42 

CygHy,ON. Brruncmeno %: N 9,39. 
2-Metua-5-(2-(2-RH9TU A AaMHMHOSTOKCH)-BUHUA)-NU pH 
muu (VII, R =CHe —CHz— N(CeHs)) nomyyeH ananornuuHo U3 5,9 | 
2-meTua-5-BuHMINupHaquna u 11,8 r 2-qu9THMamuHosTaHoNa. Berxoy 5,9 | 
(60%) v. Kum. 182-189° mpu 12 mM, n?° 1,5270. 


Hatigeno %: N 141,59; 14,65 
CyszHo2ON, Beruucneno %: N 11,96. 


2-MetTua-5-(2-N-mop@oanaBuUHUA)-NUPHAUH. Tlonyye| 
aHasornuHo u3 9 r Il u 13 r mopdomnna (8 yac., 165°). Brrxoy 4,6 r (40%) 
T. Kum. 193—195° npu 7 uM, T. m1. 65—66° (43 aueToua). | 


Hatizeno %: N 13,59; 13,67 
CygHygON2 Bopruueneno %: N 13,72. | 
2-Metua-5-(2-N-nunepuquspunnd) - nupugun. Tlonyyer taxxe u3 5,8 | 
I] u 8,5 r nunepuguna. Brixog 7,1 r (70%), 7. kun. 185—190° npu 10 mM, 7. ne 
32° (v3 alleroua). 
Hatigeno %: C 76,50; 76,85; H 9,04; 3,99 
CygHygNo. Buruucaeno %: C 77,18; lal esi 


IIuxpat tT. na. 154—156° (m3 cnupra). 
2-MeTua-d-(l-NnNunepuauaABUHA A)-NUpHuAH H. Cmecb9,5 
V u 8,0 r NHNepHAHHa KHMATHJIN B KONOe C OOPaTHBIM XOJOAMIbHAKOM 5 4ac 
nowmenauBanu 2 N pacTBopoM eKoro KaJIM, 2KCTparupoBalu Siupom, 3K¢ 
TPakT CYIMHJIH CyJbPaToM MarHUA, yaa sup u MOcse MeperoHKH B BakyyN 
nogyauin 5,8 r (57,5%) VI, Tr. kum. 194—19° mpu 10 uM., n2° 1,5675. 
Halinqeno %: N 13,68; 13,58 
CygHigNo. Buruucmeno %: N 43,85. 


Tlukpat T. na. 128—130° (us cnuprta). 


2-metua-5-(8-N-mophouauanponnu-l-ua)-nupugun. Cea 
5,9 rl, 4,8 r mopdonuna u 1,6 r napapopma KunsaTuam B 10 Ma quoKcaHa} 
Teyenne 8 yac., ROOaBANM 4 Fr TBepLOrO e{Koro KaJIM HM NeperoOHA B Bak) 
yme. Buixog 3,8 r (51%), T. Kum. 196—198° npu 12 mm, n° 1,5540. Tuxpe 
T. Tut. 183—185° (a3 cnupra). 
Halimeno %: N 15,63; 15,92 ] 
CyopHe,OgNs5. Buruucneno %: N 15,73. ' 
2-Metua-5-(3-N-nunepuguanponuu-l-ua)-nupugyun. llor 
yeH aHaloruuHO wg 5,9r II, 4,5 r nunepnquna u 1,8 r mapadhopma. Brxt 
9,1 r (92%), 7. kun, 182—183° mpu 11 mm, n2 1,5550. | 
Hatimeno %: N 12,73; 12,88 | 
CyaHigNo. Brruncmeno %: N 13,07. | 
Iluxpat tT. na. 179—181° (u3 cmuprta). 
Mockosckuit rocyapcTBeHHEIi yHuBepcnTerT Tlocrynuso 
um. M. B. Jlomonocopa 12 IX 1959 
UHMTHPOBAHHAA JIMTEPATYPA 
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*H. K. Kouwertkos, A. Lom6posckul, E.C.Cesepuu, A. H Hecme 
HoB, M3s. AH CCCP, OXH, 1956, 172. | 
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Hokaagp Akagemun nayr CCCP 
1960. Tom 130, Ni 2 


XHMHA 


Jl. H. KPABILOB u HW. A. KAUKYPOBA 


CTPOEHHE APHJIPTYTHBIX MPOM3SBOJHbIX HATPOAHHJIMHOB 
KW HATPOHA®THJIAMHHOB 


(ITpedcmasaeno axademukom A. H. Hecmenxoeoim 16 IX 1959) 


Jina pTyTH XapakTepHO OO6pa30BaHHe IIPOUHbIX HeHOHOFeHHBIX CBAB8eH Cc 
yrl€_pOLOM, CepOH H B KaKOH-TO CTeMeHH C a30TOM. OTO cBOlicTBO MpoABAeTCH, 
HallpHMep, B Cily¥ae PTYTHbIX MPOHSBOMHIX KeTOIHOJIOB HM U3aTHHAa, SABJIAIO- 
IMMXCA COOTBeTCTBeHHO C- wu N-npovsBogupimn. Ulenounpie MeTamibl (H MHOrHe 
pyre) odpasytoT B 9TOM Cy¥ae O-mpousBoyuple (14), [lopemenue pryTH, cBA- 
3aHHOH C MOJIEKy1aMH ApyruX TayTOMepHbIX H TICeBOMePHbIX CHCTeM, TipelqcTaB- 
NAeT ONPeeieHHbIM HHTepec, OCOOeHHO HMeA B BHJLY, YTO 10 CyLlecTBy MeTaJ- 
JOTpOMHad TayTOMepHx HeHsBecTHa. Bompoc OcoxKHAeTCH TEM, YTO PTYTb 
B BHUJ OKHCHbIX CONeH JeErKO MePpKYypHpyeT apOMaTHYeCKOe AMPO, BLIXOAA U3. 


! 7 5 
TayTOMepHOH CHCTeMBI (*). 


Cou W lake ruyqpookucu 20 Cerirnn- vor 
ap HspTyTH o6anator P\ Lynne, 
(CHJIbHO MIOHH2KeHHOH Mep- Te (CHYNG V-tte NHC) NOn 
IKypHpytouleH cmoco6Ho- 15 i fh 
Jf 


TbIO (°). BeweqcTBHe 9TO- 

(O HaMH ObIJIO NIpeqnpH- 

HATO H3yUeHHe apHpTyT- 

HbIX IIPOH3BORHbIX pxya is {0 
& 


ayTOMepHBIX H lceByo- ; ne : fe 
My p 7 | j Vi / Noe 
€pHbIX CHCTeM. I 3 % / 

|B xkayectsBe mepsoro ' j Ny / en 

| Q5 fice UR Sik 

lipumepa Obla BbIOpana ? ij “ ee 

' / 3 cre ce 

WicepyqomepHat  cucTema Lf Cyne. ee A 

IHHTpOaHHnHa. PryTupie Ly SS 

NPOMSBONHbIe HUTPOaHH D on 70 % 1 450m! 
HHOB, He cCoyep Kalle v-1079 

PTYTH, CBA3aHHOH C apo- ene 

MaTHYeCKHM ApoM, Obi Duest 


iBlepBbIe Oy yeHb! JDKeK- ‘ 
coHom u Iluxcom (*) u BropuyHo Xapatiem c coTpyfHuKamu (°). JKek- 


on u Ilnxe cuutanu ux N-npov3BO,HbIMH HUTPOaHHJIMHOB, OHaKO Xapalw, 
MCXONA U3 APKOH OKPaCKH MOJYYeHHHIX COeCAMHEHMH, Mpufasl UM CTpoeHue 
Kole XHHOHUMUHAIMHUTpocoeqMHeHHH. Peakinelt rHqpOOKMCeH apHJIpTyTH C 
{HHTpOaHHIMHaMU M HUTPOHAaPTHaMHHaMM OBI NONYYeHbI UX apHJIpTYTHbIe 


i POM3BOHbIe 10 OOMleH Cxeme 
RHgOH + HA > RHgA + H,0, 


Ime R= C,H; —, 4-(CH;),.NC,H, —, HA — HuTpoanuavH Wim HUTpoHa- 
Kbrumamun, cM. Tada. |. | 

| Anerarbl apuipTyTH He pearMpylOT C HUTPOaHWIHHaMM Jake MPH AIMTeIb- 
IHom Harpepanun. [lomyyennbie CoeMMHeHHA MpeACTaB/AlOT COOOM APKOOKpallleH- 
ble KpHCTamMuecKHe BellecTBa, PaCTBOPHMble B OpraHHYeCKUX PaCTBOPHTe- 


iiax. Onu ne w3mensioTca pH jelicTBHH TOpAUNX WesOVeH, HO erKO paswa- 
329) 


: | = c H N 
i=) 5 Ss Wore (Dasut oy nls 
2 : ‘ g | Set ee ee ere ee 
2 @ ai aa eee oe 
ba { 
te ed Ah OS ea ge 
ae aN 9 
Pie NO: u3 wes cn. | 88 |34,65/34,73) 2,39 | 2,43 | 6,91) 6,75 
“~\ | 
5: auger | 497 
2 | res us OeHs0Na | 75 |34,62/34,73] 2,51 | 2,48] 6,76] 6,75 
\Z 2 
| 
“NNO 
sy Cr— ll | . 2ik2 15 
\/ W3 AMM. CII. | 87 |3{,28/81,38)1,95| 1,97] 9,26] 9, 
NO, 
4 | (CH,)sNCH— —~_Sno, 189 us cnupra | gg | 36,59136,72| 3,34 | 3,30] 8,90] 9,18 
Hon 
5 | (CH,)2.NC,Hi— | mG 176 u3 6eH30Na! 94 | 36,75] 36,72] 3,34 | 3,30] 9,11] 9,18 
\7t 
| 
/XNOn 
6 | (CH;)2.NC,H,— i 245 
one ll) us amu. cr. | 92 133,50] 33,43] 2,96 | 2,80 |10,90| 11,14 
NO, 
| 
VAN 
7 | (CH,).NC,H,— ( 236 
Soop ca Lt u3 KcHnoma | 90 |42,50|42,55] 3,46 | 3,37] 8,39] 8,27] 39,49 | 39,48 
} 
NO, 
| 
Y\/\NO, 198 
8 | (CH,)2NC.H.— | | | v3 tosyona | 73 | 42,49/42,55| 3,49 | 3,37] 8,45] 8,27] 39,28 | 39,48 
\4 NF 
NO, 
NI we 213 
-9 | (CH,),.NC,H,— | | | us Tonyona | 96 |42,68/42,55) 3,44 | 3,37 | 8,22} 8,27) 39,68) 39,48 
S\4\F 
Ta6Omuna 2 
—1, —s 
Coenunenue PacTBOpHTedIb Tae cem—1-410 Baits 
H,NC,H,NO,-2 C,H,OH 24,7 4460 
C,H;HgNHC,H,NO,-2 To xe 23,0 4500 
(CH,),NC,HsHgNHC,H,NOp-2 To xe 24,5 i800 
C,H,;NHC,H,NO,-2 To xe 23,5 4760 
C,H,CH,NHC,H,NO,-2 To xe 23,5 5000 
{-H,NC,,H,NO>-4 CH,COOC,H, 25.0 12000. 
1-(CH,)2NCgH,HgNHC,,H,NO,-4 To xe 24,6 12700 
1-H,NC,,H,NO,-2 C,H,OH 22,8 49400 
{-(CH,),.NC,H,HgNHC,,HNO,-2 To xe 23,0 6800 
‘ 00 
2-H»NC;,H,NO>-1 CH,COOC.H, 24,7 4500 
Bt Toi 
2-(CH,)sNC,H,HgNHC,,H,NO»-1 To xe 25,0 5200 
C,H,HgOCOCH, C,H,OH 47.8 75 
38,7 90 
39,7 75 
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‘QIOTCA PacTBOpaMM pasOaBJeHHbIX MUHepaNbHbIX KMCOT, Ho_UcTOrO Kanua 
1 CyJIbua HaTpUA Cc OOPas0BaHHem coeqnHeHHI apHJIPTYTH H CBOOOAHDIX HUT- 
OaHHJIHHOB. CeqOBaTebHO, apHuIpTyTHbIli paquKas B HUX He CBASAH C apOMa- 
THYECKHM ANPOM HUTPOAaHHJIMHa HM OHH MOryT MMeTb cTpoeHve mH60 N-mpons3- 
BOJIHBIX, HOO come XHHO- 
THMMHallMHUTpocoesMHeHHH : 


NH 
| NHHgR I 
VN 4\ 
| | } Wau l 
| NOs : 
NOOHgR 


JI pelleHHA STOTO BOTIpO- 
a ObIJIH CHATHI CNeKTpbI M0- 
IOWCHHA TOYYeHHBIX Be- 
eCTB HW HUCXORHBIX coeqH- 
i@HHH, a TakxKe N-6eu3n1 
{ PEHHVJINPOH3BOHEIX HUTPO- 
\HHJIMHOB §=(puc. I—3 u 
abn. 2)*. 

CrekTpbI OyYeHHbIXx 
OeqHHeHHH TIPOABJIAIOT 
OJIbIOe CXOJCTBO CO CIeKT- 
»AMU COOTBETCTBYIONIHX HH- 
POaHHIMHOB KM HUTPOHAaprunaMHHOB, a WOmO%KeHHe TaBHbIX MaKCHMyMOB 
PpakTHyecKH COBMalaeT C UX MOMOXKeHHEM B CIeKTPaxX HCXOZHBIX COeAHHEHHH. 
\PHBbIe NOPOULeHHA eHUIPTYTHIX MPOWSBOAHEIX MO CBOeH (bopMe aHauo- 
MUNDI CNEKTPaM HUTPOAHHMHOB BCWeACTBHE TOFO, YTO COOCTBeEHHOe Morwowte- 
| HHe (eHHJIPTyYTHOrO pawkKasla AB- 

Cry CY) CHy, JIA€TCH BeCbMa CyIaObIM HM MaJIO BJIH- 
eh B sTHaaue rate AeT Ha CIe€KTP HATPOaHVJINHa. Pas- 
JIMUHe B KOPOTKOBOJIHOBOH OOsacTH 


| 20 CO CIeKTpaMH HCXOJHBIX COeqHHCHHH, 
| HaOuOJaemoe B Cyyae AAMeTHIAaMH- 

46 HOeHHJIPTYTHBIX MIPOM3BOHBIX, BBI- 
| 3BaHO HaJIOXKeHHeM Ha CIe€KTP HUTPO- 
pL ha aHWJIMHa COOCTBeEHHOrO HHTEHCHBHOrO 
& CH,OCOH,ZYnvctis) MOrouleHHA JMMeTHIaMHHOdeHHs- 


# oriaede} srr pTyTHOro paguKkasa. IlocmeqHee 3Ha- 
oe YHTeIbHO BOSpacTaeT MOA BJIMAHHeM 

ocTaTKa HUTpoaHuaHHa. TO xe AB- 
,  Jl@HHe MBI HaGwlOqamH pu Nepexoze 
-OT”~=s JMMeTHaMMuHOdeHuIMepkypalle- 


-) 
ome a = eh, | Hee Tata K  Onc-qMMeTHaMMHOdenna- 
ae, pTyTu (cm. puc. 3). Hecmorps Ha yKa- 
Puc. 3 3aHHbIe pa3JIMYHA, =HEH3MCHHOCTb 


(pOpMbI MOvIOcbl H MO/O%KeHHA TiaB- 
OrO MaKCHMyMa yKa3bIBalOT Ha TO, YTO MOJIYYeCHHBI€ COCNMHEHUA ABJIAIOTCA 
-IIPOH3BOJHBIMA HUTPOaHHJIMHOB HM HUTPOHAaPTHaMMHOB. 

VispecTuo, TO BBeJeHHe SJIEKTPOHOJOHOPHBIX 3aMeCTHTeeH B aMUHOrpynily 
MTPOaHUJIMHOB IIpHBOANT K OaTOXpOMHOMYy CIBHTy M yBeJIMYeHHIO HHTCHCHB- 
OCTH MOPOULeCHUA TIaBHOTO MAKCHM) Ma, a BXOIKCHHE JJIEKTPOHOAKUECNTOPHEIX 
AMeCTHTeeH BbISbIBAeT THICOXPOMHBIH CIBHT M YMeHbUIeHHe HHTCHCHBHOCTH 
ornoujenua (2), HensMeHHOcTh NOm0xXeHUA raBHOTO MaKCHMYyMa B CII€KT- 
aX HUTPOaHHJIMHOB Ip BBeeHHH B AMMHOrpylly apHJpTyTHOTO 3aMecTHTeIA 


* CnekTpbl NOrsOWleHHA CHHMAJIMCb Ha CNeKTpOBHsope B Ontuyeckonw sma6oparopnu 
[H20C AH CCCP. 
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yKagbiBaeT Ha TO, YTO apMJIPTYTHDIi paluKad Kak TIceBsOaTOM UPOABAAeT OOsb= 
I0€ CXOJCTBO C aTOMOM BOJOpPOMa B OTHOWEHHH BMAHHA Ha XpOMOMOpHy!0 
cucremMy HuTpoanuauna. Ha ocnopanuu padorei (1), ycTaHaBsMBalolleH CB13b 
Me@XK Ay MOPIOULeHHeM 3aMelLeHHbIX GeH30uIa H KOHCTaHTOH o J’amMeTa COOTBeT- 
CTBYIONLerO 3aMECTHTEIA, MOXHO [lyMaTb, UTO TaKOe CXOJCTBO MMeeT OouIee 
OOMLMH XapakTep, paclpocTpaHAscb HU Ha HHAYKTHBHbIM sddekT apusIpTyTHOTO 
paqukaua. 

V3 paccmoTpeHua MHTeHCHBHOCTH TyaBHOrO MaKCHMYyMa B CIleKTpaX apHuJ- 
PTYTHBIX IPOMSBOAHHIX CyleLyeT, YTO PEHUJIPTYTHHIM paquKas OOaqaeT C1aObIMu 
3JIEKTPOHOAKIENTOPHBIMH CBOHCTBAaMH, a AHMETHAaMHHOeHMJIPTYTHHIM paqukall 
MOXKET MPOABJIATb Kak CaOble 9EKTPOHOAKUENTOPHbIe, Tak HW CaOble IIEKTPO- 
HOMOHOpHbIe cBolictBa. CpaBHeHve cieKTpOB (beHHJPTYTHEIX MPOW3BONHBIX CO 
cnekTpamu N-6eH3HJI- H PeCHHJISAMeULCHHbIX HHTPOaHHJIHHOB WOKa3bIBaeT, YTO 
(beHHJIPTYTHBIM paluKal NO cBoelt MpHpose MpoTHBOMONO*KeH OeH3SHJIbHOMY 
paqukasly W ero 3€KTPOHOAKMeNTOPHble CBOHCTBa BbIPaKeHbl CHJIbHee, FEM 
y euuNbHOrO paNkawa. 

B sakuroyenve BbIpaxkaem rury6oKy!lo OnarogapHoctb akag. A. H. Hecmea- 
HoBy H MH. B. OOpenmosy 3a BHHMaHHe K paooTe. 


VucruryT 92eMeHTOOpraHvyuecKHx CoeMHeHUL Tlocrynuao 
AkayleMHH HayK CCCP 10 IX 1959 


HWMTHPOBAHHAA JIMTEPATYPA 


1G. Oppenheim, Ber., 10, 701 (1879). * K. A. Hofmann, Ber., 3%, 220% 
(1898). *®A.Hantzsch, J. Lister Lieb. Ann., 392, 321 (1912). * W. Petersm 
Ber.,. 40,239 (1909) > A. Han tz se hy S. eM. Ac kde Reha 30 aml omen Locus 
°C. M. JIaG6Oy3o0B, DKOX, 22, 93 (1952). “C.L. Jackson, R. W. Peaksy 
Ann? Chem. J., 39, 667 (1908). ~ ® MoS. K hra'r as hh, (FP 2M> We ol mime nm. ee 
Jacobson, J. Am. Chem. Soc., 44, 797(1922). ® W. D. Kummler, J. Am. Chem. 
Soc., 68, 1184 (1946). 19 A. K. Macbeth, J. R: Price, J. Chem. Soc., 1985, 156as 
Pp, Grammaticakis, Bull. Soc. chim., France (5), 1, 158 (1950). ™ P. Grammy 
maticak is, Bull. Soe. chim., France (6), 3,222 (1951). —! L. Dou bed ieee 
denbelt, J. Am. chem. Soc., 69, 2715 (1947). 


oxuxaygn Akangemun nayr CCCP 
1960. Tom 130, Ne 2 


XHMHA 


B. A. MOHOMAPEHKO, TL. B. OJABALISH 
MW 4eH-KOppecnonyentT AH CCCP A. JJ. NMETPOB 


CHHTE3 KPEMHMUMOPrAHHYECKHX MOHOMEPOB 
U3 METWJIXJIOPCHJIAHA 


_ Mecaelopanusa nocieqHux eT B OOacTH KPeCMHHHOpraHnuecKuXx COCAMHEHHH, 
ofep?Kallux cBA3H Si — H, nosBouHIM HaMeTHTb HOBBIe myTH (peakMH mpH- 
POeHHHEHHA, TeOMePpH3allMH, TePMHYeCKOH KOHeHCaMM UM Ap.) AA nomy- 
Me€HHA pAa BaxkKHeHIIMxX KPeMHHMOpraHHyeckHX MOHOMepoB: C,HsSiCls, 
OH sSi(C,Hs)(Cle), CHsSi(Cl)xCH = CHe, (CeHs)2SiCle, (CgHs)2SiCle(C,Hs)- 
-SiHClz, CHsSi(CH2CHe2CFs)Cl2 u muorux Apyrux (1). ia ux nomyyenua uc- 
pH cons B OCHOBHOM JIMUIb raJlOuAKPCMHHUTHApHAb, Cosepxalue oHy 


di — H csasp: ClsSiH, CHsSiCleH, CeHsSiHCle, CsHsSiHCle u HeKxoroppnie 
pyrue. Mcnoumb30Banne JuxJopcniana CleSiHe, coxepxkallero ABe peaKILMOHHO- 
snoco6upie cBi3H Si — H, Hapsyy c ABYMA aTOMaMM XJIOpa, OTKPbIIO HOBbIe 
BeCbMa OOEeLLAIOULHe BOSMOXKHOCTH [WIA CHHTe3a pasHOOOpasHbIX KPeMHUMopra- 
HMU€CKHX MOHOMEPOB (7°). 

| Pa3BuBaad HauaTble HaMM HCCIeELOBaHHA MO CHHTe3Y MOHOMePOB Ha OCHOBEe 
KPCMHHUTMTHApHAOB, B WaHHOM paOoTe MbI HCMOMb30BaIM MeTHIXJOpCHaH 
HsSiHeCl, koroppilit merko MU C XOPOUIHM BbIXOJOM NoOJlyyaeTcA mpH Wucmpo- 
TOpuMoHMpoBaHHH CHsSiHCle B npucyTcTBHH WHaHaMHAHbIX KaTaJIM3aTOpos (*). 
(Ipopeyqenne peakuui mo ofHOM uM O6enMM cBa34M Si — H merusxsopcusana 
{IO3BOAIO HaeATbCA OCYILCCTBHTb HeMeTaJIOOpraHHyeckylo CXemMy CHHTe3a 
balla KpeMHuHoOpraHHuecKHX MOHOMepoB: 


CHs CHs 
—HCl CH=CH Noe fe 
CH,SiH»Cl + RCl ——= (CHg) (R) SiHC] ———> Cl — SiCH.CH,Si — Cl (1) 
R R 
CHs GH: eet 
% Es ee J 
ee = 
XCH,CH,” SiHC! + Cl —SiCH.CHSi ms Cl 
? E ye 
MeSiids Ol Cla ==CHX XCH»CHz CH2CH.X 
| CHs (2) 
» Si(CHs Cla X)s 
ci 


me R —CgHs, CHe = CH—, X —H, CHs3, CFs u Tt. o. 


Jina ocyuyectBaeHua cxempr (1) 6pluia H36paHa peaKUMA TePMHYeCKOH KOH- 
Hencaluu MeTHJIXJOpCHsaHa C XJOpOeH3OJIOM H XJIOPHCTbIM BHHHJIOM TIpM TeM- 
epatypax 550—650° u armocibepHOM JaBJIeHHH, KOTOpad Obl/Ia MpOBepeHa Hamu 
aHee Ha Juxmopcusane (7). Ilo cpaBHeHHio C AUXJIOPCHaHOM MeTHJIXJIOpCHJaH 
BCTyMaeT B peaKUHIO TepMHYeCKOM KOHJeHCAaIlMH C C,HsCl u CHe = CHCl 
IpyAHee; BBIXON, MpOAyKTOB peakiuu 0 mepBoil Si — H cBxA3H B 9TOM CJlyuae 
UCHTHYHBIX YCOBHAX 3HAYMTEbHO MeHbUIe. B 9TOM OTHOMMCHHH HaGuOMaeTCA 
a 2ke KapTHHa, 4TO M pH peakuMAx Cl3SiH u CHsSiHCle c xmopGexsouiom ("). 
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Kpome Toro, eC mpH TepMHYecKOH KOHJeHCallMH ‘uxsiopensana Cc XJ1Op~ 

6eH3071I0M ObWIO BhIteneHo Yo 10% npoxyKTa B3aMMoselicTBHA mo ABymM Si — H | 
CBA3AM, TO B CJly¥ae METHJIXJIOPCHJIaHa MeTHIAUPeHHJIXJIOPCHJIaH HaM BbIJeJIMTb: | 
He yaJlOCb. 


Tao6Oauua 1 | 


Iipucoequnenue xKpemnulirugpuyos CHsSiHe2Cl, (CHs) (C2Hs) SiHCl u CHs3 (CsHs) SiClH 
K HelpesebHbIM COeIMHeEHHAM B MpHcyTcTBuH 0,1 m pacTBopa MaTHHOXJOpHcTOBOLOpon- 
HO KHCIOTHI B H30MponusoBOM cnupTe 


© B 
. PS Ae bIxXOK 
So ee lean 
B olay |? VCharemelteee 3 
i a & 
Herren cieal waa ea oe Mpoxyxrsi peaxuuu E 
ee gl qa = (SI Tm 
=I ° w “ws Or - 5 C] 5 
ob] * Iso] agg] ea a 
Mole |fe| has |/aa ss 
CH,SiCIH, 20,2(0,25) | 0,8] 20 | 20] 0,5 | 21,5] CH, (C.H,)SiCIH 9,1|42,0° 
CH, = CH; 56(0,20) CH, (C2H;)2 SiCl 5,0(18.0° 
CH,SiCIH, 16,5(0,21) | 0,2/ 20 | 20] 1,0 | 24,0] CH, (CsH;)» SiCl 19,5|69,0- 
Gi. = CH, 11/8(0,42) , 
CH,SiCIH, 10,0(0,42) | 0,2] 40 | 8| 2,0 /41,0] CH, (CyH,) SiCIH 8,0|53, 0 
— FOO de) ‘ 
CH,SiCIH, 16,1(0,2) | 0,4 150 |22,1] 3,5 |26,2| CH, (CF,CH,CH,) SiCIH 5,0|15,0° 
CH; = CHCF, 48,2(0,19) CH, (CF,CH;CHy); SiCl 7,027.0 
CH,SiCIH, 8:1(0.4) | 0,5|138 22,6] 5,0 | 26,4] CH (C»H,) (Cl) SiCH;CH,CF, 
CH, = CHCF; 20/0(0,21) Cl Cl 27,5167,0 
CH,(CoH,)Si CIH 24,6(0,2) | 0,4{ 167 |42,5) 2,5 | 40,0 tr [. 
CH; = CHCF, 20/0(0,2) CH, (C.H,) SiCH,CH,Si (CoH) CH, | 6,5/56,0 
CH (CH) SII | 10,8(0,4) | 0,5] 20 | 40] 2,0 | 10,0 cl cl 
H=CH 
CH, (C,H,) SiCIH_ | 14,1(0,09) | 0,5] 20 | 45] 0,1 | 45,0] CH, (C.H,) SiCH,CH,Si (C.H,)CH, | 9,4|61,0 | 
Gia GH 


B otaHune of cxempr (1) cxema (2), KaK BHJHO H3 JaHHbIxX TaOs. 1, ocyuye- 
CTBJIACTCA 3HAUMTeIbHO Jlerue. MeTuxJIopcHiaH MOUTH Tak Ke JerkKo pearu- 
pyeT C 9THJIEHOM HM MpONHJIeHOM, KaK HM AHXJIOpCHaH. ITO OTHOCHTCA B paBHOK 
Mepe KaK K peaKIHH M0 O2HOH, Tak H 10 ABymM Si — H_ cBA3AM MeTHJIXJIOpCHa- | 
Ha. OOpasyioululica ¢ octaTouHO xopoutim BbIxofom (CHs)(C2Hs)SiHCl npu 
peakKUHH cC alleTHJICHOM JI€rKO mpeBpalilaeTcxs B mpucytcTBHH HePtCle 
B CHs(C2Hs)(Cl)SiCHeCHeSi(Cl)(C2Hs)CHs. (CHs)(C2Hs)SiHCl pearupyer | 
Take c CH2 = CHCFs B Tex Ke ycOBHAX, JaBasd dTopcomepmKalllee CoeMHeE- | 
Hue Tuna RR’R’SiCI. 

MeruuxsopcuiaH MpucoeqHHAeTCA kK TpHTOpMponueHy TpyAHee, 4emM K |} 
nponusieny. B stom oTHomeHHH CHsSiHeCl Beger ce6a nogo6Ho CleSiHe. 

B pe3yuIbTaTe mpoBeyqeHHOoH paOoTbl yaloCb HaMeTHTb MOJIHOCTHIO | 
HeMeTaJIJIOOpraHHuecky!0 CXe€My CHHTe€3a TaKHX aJIKWJI-(apWdl)-CHlaH- H HCH- 
JanxuopHfos, Kak (CHs)(R)SiHCI, (CHs)(R)2SiCl, (CHs)(R’)(R”)SiCI, 
(CHs)(Cl)(R)SiCH2CHeSi(R)(Cl)(CHs), rae R, R’ u R” spastorca rpynmame ; 
CHe = CH—, C,Hs—, C2Hs—, CsH,—, CFsCH2CH, — u apyrunn. 


— 


QIKCNeCPUMECHTANIBHAA UacThb 


1. Tonyuenne MetTuaxnaopcuaanua. CHsSiClHe nonyyaerca 
AucnponopiyvouupoBanvem CHsSiCl2H * Bp npucyrcrBuu JMMeruslnanamusa (3). 
B kou6y pekTuuKalMOHHOH KOJIOHKH, 3aNONHeHHOH HUXpOMOBOM HacalKoi 
(35-50 rt. 7.), momemamnocb 200 r CHsSiCleH u 14 r npegBaputenbHo aKTHBH- 
poBaHHoro AumeTHsuMaHamuga. Meruaxsopcuian oT6upasica HempepbiBHO 
KOHJCHCHPOBAaJICA B JIOBYLUKe, OXJIax%Kaemon TBepAbIM COz uv alleronom. Bpema 
peakunu 5-6 yvac. Uexogupiit CHsSiCleH u CHsSiCls pasronsmucbh 43 Tow 
xe KoObI. K ocTaTKy, cofepxKapuiemy KaTalM3aTop u HemHoro CH3SiCls, 4 
oOaBlAach HOBaA mopitua CHsSiCleH, u peakuua nosTopsacb TOUHO Tak J 

* Jl tmeperpyinupoBKH HeoOxoJHMO OpaTb TWaTeIbHO ouNMeHHBIit ot ClsSiH merua-_ 
AUXJIOPCHJIaH. 
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ls KaK ONHCaHO Bbilue. Brixog MeTuxopcniaHa 50-60% or teopun. Bcero: 
3 700 r CHsSiHCle Onwi0 nomyyeno 290 r uncroro CHsSiHeCl. Karanuzatop 
€ TepxeT CBOeH AKTHBHOCTH pH MHOFOKpaTHOM MOBTOPeHHH OMbITA. 

2. IIpuacoequuenue CHsSiClH2 u CHs(CeHs)SiICIH xk nenpe- 
CIbHEM CO€CAHYHEHHAM. YCAOBUA UM pe3yAbTATHI BCeX ONbITOB 10 
aTaJIMTHYeCKOMY TIPHCOeAMHeEHHIO MeTHIXJOPCHaHa H MeTHSTUIXMOpcHsaHa 

HeMpeeJIbHbIM COCMMHCHHAM B MPHCYTCTBHH MaTHHOXJOPHCTOBOAOpoOmHOL 
HCIOThI MpHBeseHbI B TaOM. 1, a HeKOTOpble cbH3M4eCKHe KOHCTAaHTH! MOwy- 
eCHHBIX BelecTB B Ta6n. 2. - 

3. Tonyuenue MeTtTuamenuaxaopcunmaua CH,(CH,)- 
- SiCIH. Uepes creknayHyio TpyOKy c BHYTPeHHUM JuaMeTpom 23 MM u su- 
HOM peakuUMoHHOH 30upt 600 mm, nHarperyio jo 635--645° npomyckasacb CMecb 
4,2(0,3 Moma) MeTHIxsopcHiaHa Hu 39,5 r (0,35 mona) xsmop6eH30ma 

Teyenne 2 uac. 40 mux. 


Ta6auua 2 


@Musuyeckve CBOHCTBAa MOMyUeHHbIX coequHeHult 


MR 
CoequHeHHA T-pa kun., °C/mm azo ie, 

Haid BBI- 

| 4HCJI 

CH,SiCIH, 8-+9°/745 = = = = 
CH, (CH, = CH) SiClH 60,5°/764 0,9425 | 1,4140 | 29,24 | 29,70 
SH, (C,H;) SiC1H 176°/740 1,0540 | 1,5171 | 44,99} 45,22 
3H; (C,H;) SiC, 197°/740 1,1814 | 1,5194 | 49,13 | 49,16 
HH; (CF;CH,CH;) SiClIH * 96 ,5°/746 1,1565 | 1,3651 | 34,14 | 34,89 
oH; (CF;CH2CHz2)SiCl * 45 ,5=-47°/6 1,2791 | 1,3699 | 48,241 | 48,64 
Hi (C.H;) (CF;,CH,CH2) SiC] * 140°/758 41,1044 | 1,3871 | 48,65 | 43,77 
H, (C.H;) (Cl) SiCH,CH,Si (Cl) (C2H,;) CH, 100, 5104 ,5°/10 0,9981 | 1,4586 | 66,53 | 66,71 

H, (CgH,) (Cl) SiCH,CH,Si (Cl) (C.H;) CH; ** 207+209°/9 _ _ — = 


UN ee 
* OTH BellleCTBa MOJyueHbI BMepBble. 
eT ti. 59: 60°. 


| M3 nomyyeHHoro KOHZeHCaTa peKTHduKalwen BblmeneHo: 7 r CH;SiClH,, 
r. Kun. 810°; 8r CH,SiCl,H, T. kun. 39--42°; 9,4r C,H, T. kun. 78-+ 
1-79,5°; 15r C,H,Cl, vr. kun. 128+-129,5°; 7,4r (15,5%) CH,(C,H,)SiCIH, 
rt. Kum. 176°(740 mm); 42° 1,0540; n21,5171; MR naiigeno 44,99, (Bpruncae- 
Ho 45,22); 7,1 r (Bprxom 12,5%) CH ,(C.H,)SiCl,, T. kun. 197° (740 mm); 
he? 11814; n201,5194; MR ualigeno 49,13 (Bpraucneno 49,16); 4,1 r—ocra- 
fOK, KHNAMH Bbiue 197°. 

| 4. Tlomyuenune mMeTuaBuHuaxaopcuaaH a CH3(CH,= CH) SICIH. 
Hepes cTeKIAHHyIO TpyOKy C BHYTPeHHHM JMaMeTpoM 23 MM HM JWIMHOM peak- 
wouHot 30npt 600 mm, Harpetylo 40 550--560°, mponycKaslacb cMecb 23,2r 
(0,3 Mona) meTuixopcunana u 41,5r (0,66 mona) xopucToro BuHHa B 
feuenne 3 uac. M3 nomyuenHoro KoHseHCaTa Oblo0 BblgeneHo 3,77 (11,5%) 
H;(CH,= CH)SiCIH, +. kun. 60,5°(761 mm); d200,9125; n%°1,4140; MR 


aligeHo 29,21 (BbIuucaeHO 29,70). 


VuctutyT opranuyueckolt xumun uM. H. JJ. 3enauucKoro Tlocrynusio 
Axkayemuu Hayk CCCP Xe 959 


1 Tp. II BcecowsH. Kontbep. mo XHMHM HM mpaKTHuecKOMy IIpHMeHeHHIO KpeMHMHoprani- 
eCKHX coequHeHvii, B. 1, JI., 1958. 7 A. .Wetpos, B.A. ToHomapeuko, 


UMTHPOBAHHAS JIMTEPATYPA 
| 
| _B. Ona6amsu, JAH, 126, Ned, 1009 (1959). §D. L. Bailey, G.H. Wagner, 


; Jloxnagn Akagemunu wayx CCCP 
1960. Tom 130, Ne 2 


XHMH A 


U sen-Koppecnonnzent AH CCCP Tf. A. PASYBAEB, b. T. 3ATEEB u T. Tr. NETYXOB 


O NOBOUHbIX NPOAYKTAX PEAKUHKW MEPEKHCH BEH30WJIA 
C BEH3OJIOM | 


Peakiua Mexky NWepekucbio Oex30nsa (IIB) wu 6eH3010M MpOXOANT NO Tak: 
HagpiBaemoli R —H cxeme, mpegmoxennot Tenuccenom u Tepmaxcom (’) 
CegHsCgHs a. CgsH;COOH +- COg (1) OCHOBHaA 


yi 
| CeHsCOeg]e + CeHe 
CgHsCOoCgHs + CgHe + COz nobouHan 


OJHOBpeMeHHO C ueHHIOM TosyuaoTed HeGONbINMe KOMMUeCTBa Tepie-’ 
Hula H KBaTepdeHnaa. ABTOpbI CUHTAIOT, YTO HX OOPas0BaHHe OObACHAETCA 
TakKe peakllMeH, aHasOrMYHOH peakuHH (1). STo no_TBepxaocb HCCJIEOBa- 
HHAMH, MpOBeqeHHBIMH MexAy IIB u ancdenusom (7). OqHako B Hallie Npeybly-| 
ule pa6ote io pacnany IIB B GeH3oe c IpHMeHeHHeM MeueHBIX C1*-coeqMHe-’ 
HMM OblIO OOHAPy2X€HO HECOOTBETCTBHE MeXKTy pacCUHTaHHbIM H HaGJIOaeMBbIM: 
H30TONHBIM COCTaBOM AHdeHhsia HU KBaTephenuua (*). Onbir, MOBTOPeHHbI c Me- 
YeHbIM O€H30JIOM B ycuioBHAx Tenuccena, TepmManca noka3au, YTO B COCcTaB JH- 
tbenuia BxoynT 41% cenus-payukKaoB v3 6eH307a BMecTo 50% no pacueTy 
(onbit 1). Ora BeHYMHA ONH3KO MOAXOANT K NOYYEHHbIM paHee aHHbIM (%), 


Ta6auna 1 
PeakuMuH mepeKucn OeH301sa 


B3aTO B peakILHIO Ilonyueno 
7 eg aes 6enso Rumenua | reppenust mRudenus Tepdenua KBaTepdeHuua 
a = : 
e : = = af si g E = B E 5 
is) r 5 r 5 r a r a QR PV aliensuell eo a |f5e| 7 ey bap 
a fs =| s s = (B50 = (SEE it SSE 
=) & y Z y % |oae % [eee y Sa 
= S w w 3 a jen a |ScGe ws 3S-Gie 
1 | 60 | — | 221)925; — | — | — | — |} 10] 377] 44 |0,3 | 273] 30 |0,56| 445 | 48 
2 | 20 | — | 67 |825| — — |— | — |0,12) 409 50 
10 | 933 |32,5} — }12,9) — |} — | — |} 43 | 413 0,10} 505 52 
4 | 20 | — | 67 | — | 8,5] 364 — | — | — (0,27 {Bl = 
Dd | 10 | — 82,5) — | — | — 10,42) 450) = | — | —.)— +) — | — 40; 10) mer HeT 
7,2; — | — | — { 12 | 220} — 0,12) 150| 68 10,05) 112 50 


IIpumeuaunus. 1. Konnuectsennpie BEIXObI [pOAyKTOB BbIeyKa3aHHbIX peaKkiHl 
J[OCTaATOUHO NOJIHO OMMCaHbl MHOTHMH aBTopaMH. B HalliHx OMbITaxX HCCMeELOBaJICA H30TONHEIE 
cocTaB H YHCTOTa MpOAYKTOB sTHX peakuni. 2. B onsire Ne 3 ucnomb3oBanacb IIB, cogep, 
Kallad palwoyrmepok B OeH3OMbNBIX pax. 3. IpowenT aKTHBHEIX *beHHAbHBIX rpynn 
onpirax NoNe 1, 2 paccuuTaH nO OTHOMIeHHIO K HCXORHOM akTMBHOCTH OeH30J1a, B OMbITE 
No 3 — K MCXOJHOH AKTHBHOCTH TepeKucH, aB onpiTax NeNe 4, 6 — kK ucxoAHOli aAKTHBHOCTH nu: 
senuaa, Bonbite No 5—xk akTuBHocTH Tepdenuna. 4. PaqnomerpuyecKkHit aHaJM3 HCXOAHBIX 
NPOAYKTOB H MpOAYKTOB PeaKIHH MpOBOAMIICAH HSMepeHHeM AKTHBHOCTH C¥eTUHKOM BHYT- 
peHHerO HanlOJHe€HHA ABYOKHCH yrviepoya, NOMyYeHHOH cxKHraHHeM BeulecTBa. Omm6Ke 
H3MepeHHA 3%; AKTHBHOCTh BbIPayKeHa B UMM/MHH. 


a Take K pesybTatam Bargacapbana, Mumornuckoli u Vspannesuy (4), 
KOTOPbI€ HCMOJIb30BaJIH COCAMHEHHA, MeYeHHbIe Jelitepuem. Mso0ronmupiii coctTar 
TepeHHJ1a OY€Hb O.IH3KO COOTBETCTBYeT pacueTy 110 ypaBHeHH: 


Cel I;CgHs = (CgHsCOz)o = CeHsCgHaCgHs + CsH;COOH. 


EcJlM CuuTaTb, YTO peakUMa PeHUMpOBaHUA MOliZeT Lanblle u us Tepdexusa 
Jy4HTCA KBaTepPeHU, TO COCTaB MOCMeLHETO JOJRKEH ObITb: OHO PeHHIbHOe 
po u3 Gex30ua Hu 3 agpa us IIB. OnHako us0ToMHbI cocTas pe3sKo oTMHYaeTCH 
IpHBeJeHHOrO pacyeta. ONMITHEIM IlyTeM ObIIO HaeHO, YTO B COCTAaB KBaTep- 
eHMJa BXOQUT 2 PeHMIbHBIX Apa u3 SeH307a u 2 us IIB (onpitst 1, 2). Cne- 
BaTeJIbHO, JOJRKEH ObITh KaKOM-TO pyro MCTOUHHK OOpasoBaHuA KBateptbe- 
dia. JJ MpOBepKH BbICKasaHHOFO MpeANONORKEHUA MBI K PeaKUMOHHOH cmecu 
nso + IIB npuOapaaim Te coequnenua (IupeHHA uM TepdeHH), 13 KOTOPDIX 
*KeT 10 R — H-cxeme oOpasopatbca kBatepdenna. K Gex30bHOMy pacTBopy 
qeHor IIB yoOaBsasica HeaKTHBHBIN Jud@enusn (onbit 3). Ec mocnenunit aB- 
eTCA MpOAyKTOM, M3 KOTOpOrO HowyyaeTcaA KBaTepdbeHus, TO Takan WO6aBKa 
J2KHa Pe3KO CHH3HTb aKTHBHOCTb KBaTepdenusia. ONbIT WOKaza, YTO OHA 
‘TaeTCA MpakTHueckH Oe3 H3MeHeHUA. COBepIIeHHO aHaJIOrMUHbIe pesybTAaTbl 
JYUYeHbI TpH BBeEeCHHH B PeaKILMOHHY!IO CMe€Cb HeaKTHBHbIX KOMIOHEHTOB 
‘THBHOTO Judennsa (onbit 4). BpiyeiueHHblli KBaTeppenus He comepxKut C!4, 
aK H B OMbiTe 4, HeEaKTHBHbIM KBaTepeHH Obl MOyYeH pH paswoxwxenun 
B B Gen30e B IpHcyTcTBuH OOaBeHHOrO MeyeHOrO Tepdenuua (onpIT 5). 
| IIpu sB3saumogetctsuu IIB c meyenbim Qudexviom B ycuoBuax Tenauccena 
‘Tepmauca (?), BbIJeneHHbI TepeHu MO H3OTOMHOMY COCTaBy COOTBeTCTByeT 
| ae B COCTaB KOTOpOro BXOJUT OHO OeHs0bHOe apo IIB Ha Momekyay 
i@eHua, a KBaTephenum — WBa Oex30mbubIX apa IIB wa Monexyay gnde- 
ka (ombiT 6). 

HezaByo 6bluia onyOmuKoBaHa HHTepecHan padota Jie Tapa u Jloura (°), 
pees ee BbIJeIUTb 43 NposykToB peakuun IIB c Oens00m yurugpo- 

eHHI (a 


(a) (6) 


TeTparuzponudenun (6). O6a coequHeHna NMOyyaNMCb U3 s-KOMMeKca e- 
\I-palukaa c Oexsonom. Ilepspii (a) 3a cueT peakiMM MpHcoeqMHeHUA BO- 
}po2a s-KOMIIeKCOM, a BTOpoli (6) 3a cyeT) pekoMOuHaluN paquKaoB. Takum 
jpasom, OOukMH xon peakiuu IIB c OeH30JI0Mj MOxHO MpecTaBUTbh CXeMoii 
| yyeTOM peakUHH B Me¥eHOM OeH3OVIe):; ~ 


* 


e H 
zs . R- ” 
Cetona Cellga a= cl) a Cite sane Cots —CoHs (octow noe) 
i 


T-KOMOAeKC O-KOMNAEKC 


ca ome \ wo 
“ H 


pu3agua (ao604nH0) 
ie x oH 
Cots + CoH Sa hy Gli ly rae a Sil 
H — H H H 
-1 |e 
Kratrepderun 


| Kearepdbenua JomKeH NoyyaTeca 3a CueT JerHApupoBaHuA Mpu WelcTBUN 
D HIM CBOUHEIX payukasoB TeTparugzposuenuna. M30Tonubit cocTaB nocuJey 
O¥cooTBercTByer pacueTy NO MpelO%KeHHOH CXeMe. 


| Hayuno-ucceqopaTembCKHH MHCTHTYT XHMHH Tocrynuao 
|mpH TopbKoBcKoM rocyapCTBeHHOM YHHBepcuTeTe Ale Xeo5g 
um. H. VW. Jlo6ayescKoro 
IMTHPOBAHHAA JIMTEPATYPA 
Mme Gelissen, P.H. Hermans, Ber., 68,285 (925) HG eFrs sien, 
Hermans, Ber., 58, 764 (1925). *T.A.Pasysaes, IT. 1. Ilevyx os, 
-3arees, JIAH, 127, 347 (1959). 4P.H.Muawrunckaga, X.C. Bar- 
apban, E.A.H3paunesuy, KPX, 3l, 1019s, C1957) 2 Di Pile agr: 
young, J. Am. Chem. Soc., 80, 4742 (1958). 
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Jloxuayn AkayleMun Hayk cccP 
1960. Tom 130, Ne 2 


XHMH 
ll. W. CAHHH, Aa.A. METPOB, akagemux AH Typxm CCP C.P. CEPTHEHKO 
u E. A. HAKHTCKAS 


BASKOCTHbIE CBOMCTBA AJIKHJIAPOMATHYUECKHX 
YIJIEBOJOPOJOB HW WX THAPHPOBAHHbIX AHAJIOPOB 


UccneqoBaHve BASKOCTHBIX CBOHCTB apOMaTHYeECKHX yrAeBOLOPOOB, coy 
*KalllUX H3OJIMPOBaHHble Oe€H3OJIbHbIeC KOJIbILa, H UX THAPHPOBAaHHbIX aHaJOI 
(ra6n. 1) MOKa3a0, YTO HSMCHEHHE BASKOCTH YIvIeBOAOPONOB B pesyJIbTAaTe TI 
PHpOBaHHA B OOOH CTeEMeHH 3aBHCHT OT CTpoeHHA yrseBosoponoB. Bp: 
yCTaHOBJIeHO, YTO FHA PHPOBaHHe HEKOTOPbIX CTPyKTyp NPMBOAUT kK HeEOObITHO 
TIOHWKEHHIO BASKOCTH. 

UcceneqopaHHble HaMH apoMaTH4ecKHe yrvleBOZOposn coctaBa Cy, * MOx 
paslenuTb Ha ABe rpynmpl. K meppo rpylme oTHOcsTcaA yrieBOZOponl, | 
cojlepxKallwe 3aMecTHTeneH B KOubUe (yrmeponopomp NeNe 1—5, Tadu. : 
KO BTOpOH — yrmeBOMOpOAb, cofepKallve B KOJbIe MeTHJIbHbIe rpyii 
(NeNe 6—8, Tadn. 1). La neppo rpymmbl yrieBoqOopogoB BO BCeX cuyde) 
rHApupoBaHhe, HHave TOBOPA MepexO OT apOMATHYECKHX YIVeBOAOPOOB K HE 
TCHOBbIM, BbIZbIBA€T MOBbIINeHHe BASKOCTH HM yXyIleHHe TemMepatTypHoH - 
BHCHMOCTH BA3KOCTH (6OuIbIllee HapacTaHve BASKOCTH C NOHMxKeHHeM Temme} 
TYpbl). | 
TJopbimeHHe BA3KOCTH IPH THAPpHpOBaHHH apoMaTHYeCKHX yrseBoRopon 
MOHO- H MOJIMIMKIMYeCKUX, OTMeYaIOCb B HTepatype. IlonyyenHble Hamu Jy 
HbI€ YKa3bIBalOT Ha TO, UTO 3TO IpaBUO MOXET ObITb paciipocTpaHeHO H Ha M104 
WMKJIHYeCKHe aPOMATHYECKHE YFMeEBOOPOTbI C H30JIMPOBaHHbIMH OeH30JIbHbs 
KOJIbIaMH, He COep%KallMMH 3aMeCTHTeNeH aIKHJIbHEIX py B KOwbIle. + 

Ip rufpuHpoBaHHn OMWMKIMYeCKHX apOMaTHYeCKHX yreBOROpoTos, : 
Wep2KalluX MeTHJIbHbIe TpyNMbl B OeH3OJIbHOM KOuIblle (NeNe 6—8, Tabu. 
ObIIM MOJIyYeHbI HaPTeHOBble YIrveBOJOPOAbl, BASKOCTb KOTOPbIX 3HAauHTeN} 
HWKe BASKOCTH HCXOQHBIX apOMaTHy4ecKHX yrueBoxoponoB. Jia usye 
HBIX YIIe€BOLOpONOB Oovbliiee NOHWKeHHE BASKOCTH MpOMCXOAMIO NpH rH 
pOBaHuM apOMaTHYeCKOrO yrmeBoROpoOga, COLepr*Xallero Be METHJIbHbIe rpyl| 
B wikse. TakuiM oOOpa30M HaOuJHOJaacb 3aBHCHMOCTb, MpOTHBOMO/10%K 
ONHCaHHOM BbILe [JIA APOMATHYeCKUX yreBOJOPOMOB, He COepxKaNLUX 3e| 
cTuTejeH B kosbie. B TaOn. 2 WA HarnAQHOCTH MIpHBeLeHbI CpaBHHTeb | 
WaHHble NO BASKOCTH AIA OOOHX THMOB yrseBOROPOAOB, MeTHIMpPOBaHHBL| 
HeMCTHJIHPOBaHHBIX. 

Kak 9TO BugHO U3 Tad. 2, BaA8KOCTb 1,3-n-(2,5-tuMeTueHH1)-2-aM 
mponana (Ne 8) npn rugpnpoBannu jo 1,3-mn-(2,5-qumMerumuuKsoreKc? 
2-amusmipomana (Ne 16) yMeHbUIM ach, IpH H3MepeHHH BASKOCTH IPH TeMm 
Typax 50, 0 u—20° B 1,6; 14 u 12,6 pasa. CoorpercrseHHo Ha6monan 
SHaYHTeJIbHOe YJIyUeHHe TeMMepaTyPpHOH 3aBHCHMOCTH BA3KOCTH: OTHOIIES 
Noe/Nsoe AAA APOMATHYECKOTO yrueBoNoposa CocTaBuuo 95,7, a AA ero rugpy 
BaHHOrO aHasora 37,7. 

Kak yoke OTMeuasocb BbILe MH KaK 3TO BUAHO W3 WaHHbIX Ta6. 2, ypor 


THUCCKHX, SHAYHTeCJIbHO BbIMe YPpOBHA BA3KOCTH HEMETH JIM POBaHHbIX yral 


* CuntTes HM cBolicTBa yrleBofoposos uacTH4uHO ObliM onncansi (4). 


() 

VEX va we eS) 

[ | o 5 A 

a Ne ¢ ZN et oNOK. 
2 | 9 rl Ee \ I] 
5 S) S) One Sas é SO 
ET} ond U2 Ga a al oe le A 
| | | — | | { 
hae eae eee ; ies 
a 9 . . 9 Yan 
BE |S io aK /\/2 da /\f2 
a || | | a | | a || 
& WA Ne WwW SY i awe 
g | = a < : e ¢ 
Ss = 
al —E————EEEe 
3 by 
S 
os 
4 O 
SS 
Bike hl Q 0 
ENA O SAN on \7 
Pal. < oO d od 
x os diss fe a [ | [ 
Z | | o a 4 . 
8 e) Yn e) O—-O i=) 
Bl A | A? ! ok 
2 4 ay 
ee ay Ginelaeela ) 
El NZ pA WW WE 
’ 3 Y ON es 3 S 
3 Hex 
: (| 
S Ux (hi WV 
5 Ue [ } S77 * 
UJ sentir d 
2 VV i: d leer 
an ag) 1S iis lee aa 
a | | L Oo | ees Oo 
“Gar 4 4 

= ©) Oar O oO 

“VAR gs ia Bae Areal 

WW SZ (I YY | | 

v S a e 3 


OpoqoB OMsKkoro cTpoeHusa. Peskoe MOBbIIeHHe BASKOCTH yrmeBonopoa, 
aOmoaemoe IPH MeTHJIMPOBaHHH ero O€H3OVJIDHbIX KOVJIEL, IO-BUMMOMY, HaXxo- 
HUTCH B CBA3H C HeOObIUHDIM COOTHOMCHHEM BASKOCTeH METHJIMPOBaHHOTO apo- 
laTHyecKOrO yrseBowqopoya HM ero TMAPHpOBaHHOrO aHasora — HatbTeHoBoro 
ryleBoyopora. 

Ha6mogeHHoe HaMv ABJeHHe MpeACTaBAeT MCKJIOUMTEJIbHBIM UHTepec WIA 
€lI€HHA OOULHX BOMPOCOB 3aBHCHMOCTH BASKOCTH YrvieBOROPOOB OT UX cTpoe- 
sl MU B TO Ke BpeMA [aeT BOSMOMKHOCTh MO-HOBOMY HUCTOJIKOBAaTb HeKOTOpHIe 
C3YJIbTaTbl HCCJeOBaHuA He(TAHbIX APOMATHYeCKUX GpakUMH MeTOJOM THJ- 
HpOBaHHA. 

VUccneqopaHua JpyrvX aBTOpOB MOKa3saJIM, YTO THAPHpOBaHHe CHHTeTHYe- 
KUX MOJIMIMKIMYECKUX APOMATHYCCKUX YIJIeBOJOPOROB, COCTOAMIMX U3 KOH- 
CHCHPOBAHHBbIX Oe€H3OJIbHBIX KOJI, IPHBOAMT K CHWXKeHHIO BASKOCTH U yBeJIN- 
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Tao wu a2 


BuWaHHe PHIpHpOBaHHA Ha BASKOCTHBIC CBOHCTBA OMMMKMMYECKUX 
APOMATHYECKHX YreBOLOpOROB CcocTaBa Cog, COMep2KalllUX MCTHJIbHbIC 
rpynnbl B KOJIbILe 


os BasKkocTb (CanTunya3) 
vey |G 
gre @Mopmyaa 
° pu npu mpu | 
23s 50° oe | —20° | 9°/%50° 
Goo ae = a ; 
|<. eee : c-c—¢_ S| 7,10] 65,3 361 | 9,2 
C, 
Gee EN GS GG lip oS D) 
44 < Ly C—C \ C—C x ? 15,2 239 1778 | 45,7 
Cc; 
G Cc 
> ee 
YU NEG Gea | 
8 Se Cc 7 (@ Cay 27,8 2660 146000 95) 
Ne Tae 
Cc y C 
(@; (@ 
>—-\ Vom 
16 ee i ee eee mY 17,3 646 41590 37,3 
es 


YeHMIO WHAeKCA BASKOCTH, a THXPMpOBaHHe apOMaTHYeCKUX YIreBOLOPONOl) 
COCTOANLUX H3 W30IMPOBaHHbIX OCH3OJIbHbIX KOWIell, HAOOOPOT, BeeT K YBY 
JIMYCHHIO BASKOCTH HM CHWKeHHIO MHJeKca BasKocTH (', ”). Bmecte c TeM, Ké 
OblI0 ycTanosseno ((*), cTp. 326), THApHpOBaHHe y3KUX MaCJAHBIX PpakUy 
HepTH, COCTOAWIMX H3 MNOJMUMKIHYeCKHX apOMaTHYeCKHX yrweBOOpPOOl 
IIPHBOLHT K 3HaYMTeIbHOMY CHH2KEHHIO BASKOCTH, TeM OOIbIWeMy, 4eM OOJIBI} 
apOMaTHYeCKHX KOUel, COMepRUTCA B yrueBonopoyax. Ilo aHanoruu c THApHUpt! 
BaHHe€M CHHT€THYeCKHX YIIeBOAOPOAOB ITH WaHHble pacCMaTPHBaIMCh Kak C)} 
IeCTBEHHOe MOATBEPKLeHHe TOTO, YTO NOMMUNKMHYeECKHe APOMATHYECKHE YT 
BOJOPOLbI MaCJIAHbIX PpakuUnh HePTH NpakTHYecKH Bce NPHHAaAMEXKaT K pasJv) 
HOrO pOfla KOHJ€HCHPOBaHHbIM CHCTeMaM. | 
K TaKkMM, JeHCTBUTeIbHO, «KHCKJIOUNTeIbHBIM THMaM» MOJIMUMKIMGeCKH 
apOMaTHYeCKHX YIeBOAOPOROB, pH THApHpOBaHHu KOTOPHIX HaOsmOLaeTa 
TIOHW2KEHHE BASKOCTH, OTHOCAT, HallpHMep, aJIKHJHpOBaHHble MpOH3BOHE 
aHTpalieHa, deHaHTpeHa u Hadratilena (?, %). 
IlozyaeHHble HAMM Pe3YJIbTaTbI MO3BOJIAIOT CUHTATb, YTO MOHWKeHHE BA’ 
KOCTH IPM THA PHpOBaHHH BbICIUMX PpakUHH HEPTH MOXKET MPpOUCXORAUTb Takw 
M OT MpHCyTCTBHA B HUX MOJIMUMKIMYeECKHX apOMAaTHYeCKUX yrueBOROpONc 
C H30JIMPOBaHHbIMH OeCH3OJIbHbIMH KOJIbIaMH, COJepKallMMU aJIKWJIbHbIe (M 
THJIbHbIe) rpyinbl B Kobe. IIpuauHa HeoObluHOro H3MeHeEHHA BASKOCTH HeK 
TOPbIX THIOB apOMaTHYeCKHX YIVIeBOLOPpOAOB Ipu ruAPHpOBaHHH HeUSBeCTH 
Tlo-BHMMoMy, 9TO ABJICHHe, KaK HaMH ObIIO MOKa3aHO, CTOHT B CBA3H C HeEOObI, 
HO BbICOKOH BA3KOCTbIO CaMHX apOMaTHYeCKHX yrseBoOOponos. 
Sayaua O1MKalillero BPeCMeHH 3aksIOUAeTCA B UCCeIOBaHHM HOBbIX HeKO; 
JeHCHPOBaHHbIX AaPOMATHYeCKUX CTPyKTyp, OONaalolulux ONHCaHHbIMH BBIL’ 
cBOeOOpa3HbIMA BASKOCTHBIMH CBOHCTBaMH. 
VWacrutyt HepTrexuMuueckoro cHuTesa Ilocrynuao } 

Axkaflemuu HaykK CCCP 22 1X 1959im 


Muctutyt reomorMu uM paspa6oTKM ropiouHx HCKoOMaeMbIx 
AkafemuH HayK CCCP 


WUTHPOBAHHAA JIMTEPATYPA 


1®. 0. Poccuuu, 5B. x. Msaitp, A. Ix. Crpeiid, Yraesogoposs ney 
JI., 1957, .crp. 327... 2 .R. Wo Sic. hvesis Tl eine (HS wt hier] wade Proceent A 
Petr. Inst., 32, 74 (1952). % K. Ban-Hec, X. Bau-Becren, Cocras macaan 
ppakuuit Hepru 4 ux ananus, WJ, 1954, crp. 124. 4C. P.Ceprueuko, Jl. H. Kau 
KOBCKHH, A. Jl. Weqguauna, An. A. Tlerpos., JAH, 120, 541 (1958) 
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XHMH A 


A. HW. THTOB, E. C. JIACHIbIHA u M. P. WEMTOBA ; 
HECK OJIbBKO HABJIOAEHUM MNO XHMHHW ®EPPOWEHA 
(ITpedcmasaeno axademukom A. H. Hecmeanoseim 11 1X UI59)) 


OcHOBbIBadCh Ha HeaBHUX yKa3aHHsx (1), IPHMeHAA B KauecTBe pacTBOpH- 

A QOCTYNHbIM AMOKCaH HW MCNOMb3YA MIA MyUerO pasMelIMBaHuA “yryHHBIi 
aKkTOP, HaM yflalocb QOONTHCA NoMyYeHUA cbeppoteHa Cc BHIxOZoM Jo 90% 
Teopuu (cM. onpiT 1). Ouvenb mpocTo u c xoponIMM BbIxofom (75%) Opi Mosy- 
H KOOaJIbTOBBIN aHasor B Buse (CsHs)2Co*Brs~ (onpir 2), a deppoen mourn 
WIMUECTBEHHO TepeBeeH B CO/lb cbeppHunHHA (CsHs)2FetFeCla~ (onpitr 3). 
Tlonpitku cuuTesHpoBaTb 1,1’-1MHUTpodeppomeH mMocpeqcTBoM peakIHH 
Cle ¢ HHTPOWMKJOMeHTaqveHaTOM HaTpHA He MPHBEH K MOsJOKUTEIBHOMY 
3YIbTaTY, BEPOATHO, BCeACTBHE HeMOCTATOYHON HYyKIeoHIbHOCTH HCxXOZ- 
TO MpOH3BOAHOrO WHKoneHTayqueHa. Kak H3BeCTHO, MOMbITKH HATPOBaHHA 
ppolleHa TakxKe He 11puBemH K ycnexy (*,2)— KOHCTaTHpOBalOCb JIMUIb mpe- 
allleHHe ero B (beppHUMHUM-KaTuOH. Mp HaGOuOasu, 4TO STOT Mporece AA 
3BENeHHOH a30THOM KUCJIOTbI MpaKTHYeCKH MpOHCXOAMT NO aBTOKaTaJMTH- 
CKOH peakIMMH C JABYOKHCbIO a30Ta: 


| (CsHs)2 Fe + - NOz > (CsHs)2 Fe’ + NOs 


NO, + 2HNOs3 — 2:- NO2 + NOZ +8H20. 


pHcyTCTBHuH rUApa3svHa OKHCJICHHE MOUTH Mpekpallaetcd, WoOaBKu moue- 


IHbI WeHicTBy!oT cla6o. Cy MO BHEIIHHM MIpH3HaKaM HM BOSHUKHOBECHHIO Ka- 
DHOB 2Kele3a, JelicrBue Ha (pPeppHIMHHH-KaTHOH a3O0THOM KUCJIOTHI B IIpH- 
merBuH NO mpu HarpeBaHu MpHBOAUT K MpoOAyKTaM npeBpallleHusA HUTPO- 
IKJIOMeHTAaHeHa. 

Peaxuua dbeppoleHa C HUTPOSHPYIOULMMH CpeACTBaMH, HalIpHMep, C HHTPO- 
mteTpapropOopatom NO+BF.~, mporekana c BbifeleHHem paquKaono,oo- 
OKHCH a30TA: 


(CsH5)2 Fe?+ NOt — (CsHs)2 Fet + + NO. 


WIOOHBIM OOpa30M OMKHO MPOUCXOANTh B TepBOl crafuu BsanMOJelicTBHe 
powena c NOg* pa3mqHuHbIX HHTpPyIOUlHXx cpefcTB. Bo3sHuKHoBeHue deppu- 
MIMii-KaTHOHAa MbI HaGwNO,alu TakxKe Mp WeHcTBHM Ha (eppOleH PacTBOpOB 
|OPUCTOFO aJIOMHHUA B XJIOPHCTOM THOHHJe,TPeXXJIOPUCTOM ocpope, XMop- 
CH -cbocibopa, BeEpOATHO, 3a C¥eT peak C KaTHOHAaMM TUMAa SOC] 25 PGs: 
\IIpu qelicrsuu Ha cdeppoueH B TeYeHve 2 THEM STHJIHUTpaTa B NpHCyTCTBUH 
(lata UM TpeTHUHOOYTHJIaTa HaTpHA B pacTBOpe COOTBETCTBYIOUero CiMpTa 
DMOMaOCh OOpasoBaHHe 3HaUHTEbHbIX KOJIMYECTB HUTPOMMKONeHTaque- 
fa HaTpua u (nocme OOpa6oTKH BOOM) OKMCIOB *Kewesa: 


|RONa ay e 
(CsHs)oFe +sRONO, ———-> 2C;HyNOZ Na* + Fe (OH), + 2ROHe 
(H,0) 
OTCYTCTBHE aJIKOrOJATa peakILHA C 3ITHJIHATPaTOM He Mporekala, Haxke 
acTBope yKCycHoro anrugpusa. BosMoxuHO, 4TO aKTHBUpyiollee AeUCTBue al- 
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KOFOATa B STO PeaKUHH OCHOBAHO Ha OOpasoBaHHM MM KOMMeKCOB C deppo 
WeHOM 3a CUeT B3aHMOMeliCTBHA C KATHOHOMZHBIM atomom Fe 


—s 
(CsHs)2 Fe + : OCsHy — (CsHs)2 Fe —------ : OCsHy 


W MOBHINeHHM OlarolapsA ITOMY HyKNeopusIbHOCTH OcTaTKOB CsHs, mpHOmmxKe 
HUM UX B ellle Gombillei cremeHH K CocTosHMIO aHHoHa CsHs5~. CBoOosHbilt WK 
JIOMeHTaNMeHaT-HOH, KaK H3BeCTHO, ObICTpO pearupyeT B MOMOOHBIX yCJlOBUS? 
Cc OOpa30BanHem HUTpompousBogHoro (3). | 
Payee tTakoro pojla pactileneHue cbeppomeHOBOH CHCTeMbI HaOO aoc} 
MpH HCCeOBaHHH B3aMMOMeHCTBUA MalleTUMpeppoleHa C ap AMas0HHU 
KaTHoHamMH (°), mpHuemM, Hao MosaraTb, COMbBaTalHA KATHOHOMHOT: 
aToMa 2Kele3a TakKKe HTpadia 3aMeTHYIO POJlb B MepeXOMHbIX CTAMMAX 9TH? 
peakuHi. 
VUcnob3ya (aHHble mpexKHUX HACCeqoBaHHH (°,”) H MpOBOLA Cy bpupoBaHH. 
tbeppolleHa B yKCyCHoM aHTuypHse mpu 0° B TeyeHHe 2,5 4ac., HaM yflaBasloc 
NOy4atTh LACyAbPpOKUCOTY C BbIxofomM Zo 80% oT TeOpHu, OAHAKO 4H B 9TO! 
ciyyae Ha6lOJa0Ccb BOSHHKHOBeHHe KaTHOHOB %evlesa. JleicrBue comen n 
HUTPOPEHHALNAZOHUA Ha pPaCTBOPbI AHCYMb(OKHCIOTH! BbISbIBAIIO OYCHb 3Ha 
YHTeIbHOe pacilenseHHe AQpa. 
Ha BO3MOXKHOCTh POPMUAMpOBaHUA cpeppomeHa N-merusopMaHHJI4OM TM 
Buapemeliepy Obulo yKa3aHo pxAoM aBTopoB B 1957—1958 rr. ("1"), a B ABy! 
M3 3THX paOoT onucaHbI cmocoObl MouyYeHHA (eppolenoBoro aberuy| 
CsHsFeCsH1 — CHO ("°,1!). Pa3pa6oTaHHblt HaMH B TOT *e mepHoy MeTor Mc! 
JIYUYeHHA (beppoueHOBOrTO aJIbAerua MPH CpaBHHTebHOM HCMbITaHHH OKa3adi} 
ca yoOHee, sem onvcaHHble paHee. B mpoTHBOMOOKHOCTh yTBepxKeHHAl 
aBTOPOB OHO u3 paGor (1'), KOTOpbie HaM CTaJIM W3BeCTHbI MO3Hee, MI 
HaGMuOLal, YTO ShHPHbIe pacTBOpbl ceppoweHoBoro aJberHsa MaroT OF) 
CYJIb(UTHOe COeEAMHEHHe, UTO HM Hallo MPHMeHeHHe B Halliem MeTose. Peak! 
COMPOBOXKalacb BO3HHKHOBeHHeM (peppHUMHHH-KaTHOHa HM pacnaloM sAApe 
Aubleru Obl HCMOMb30BaH VIA MpPHTOTOBJIeHHA pa KpacuTevel. . 
IIpuBouM omMcaHHe HEKOTOPbIX OMDbITOB. 
1. B uyryHupili peaxtop Ha | a 3arpyxamu 36 r FeCls, 200 ma a6c. AuoKcaH) 
u 18 r nopomka Fe. B Toke a30Ta CMecb KHMATHIAaCb 4 Yaca C OOpaTHBIM XC 
JIOMHWJIbHAKOM H TIpH pasmMemmmBaHnu. Iloq KOHeL, AMOKCaH OTTOHAIH B BAKYYMé) 
K octatKy FeCle mpuaupasmu cmecb 160 Ma AusTHIamMuHa u 84 ma cBexKerepe) 
rHaHHOro WHkKoneHTaqvena. Ilocne 5-yacoBoro pa3MelIHBaHHA AKOPHOK Mé] 
IuaJIKOH CMe€Cb OCTAaBJIAJH Ha HOUb HM CHOBa pa3MelluBatu 2 vaca mp 50—5o} 
J{MSTHIaMHH OTTOHAH, a OCTATOK NOsBepradH meperoHke c napoMm — BHayad 
mepexoqu0 HemHoro macula (C,,Hy.), a 3aTem deppoueH. Ilonyyeno 52,8 | 
(CsHs)2Fe cr. ma. 174°—86,2% or Teopuu Ha FeCls. Brrxoy B CTeKJIAHHOM p| 
aKTOPe, BCJECTBHE HeAOCTATOUHOFO pa3MelIMBaHHA, Obl HECKObKO HU) 
Hedoibuime 4oOaBKu BOI WIM MPHMeHeHHe TPHSTHAMHHa NPHBOAMIM TakHl 
K CHH2KeHHIO BbIxojla. 
2. K cmecn 1,86 r @eppouena, 10m HCl yx. B. 1,19, 20 ma asbupa mpn pal 
MeLIMBaHHH WM lmponyckaHHu Oz mpukKanpiBaH 10 Mi HaCbIMeHHOrO pacrTBOy! 
Kpuctatoruqpata FeCls. Bekope HaunHaloch BbIMmaqeHue cbeppuunnnit -| 
cbepputerpaxsnopuya (CsHs)2Fe*+FeCla~. Uepes apa 4aca Coulb oTCachiBasIM UM Mp] 
MBIBaJIM KOHILEHTpHpoBaHHoH HCl — Bpixok 61M30K K TeopeTHuecKomy. . 
3. 5,5 r pacreptoro CoBr, (mouy4ennoro pacrBopesuem CoCOs B 48% HB} 
BbIMapHBaHHeM H BbICYLIMBaHHeM B BakyyMe) CmemmMBaH c 10 ma AuaTHIaMHt| 
H 5 MJ IHKJONeHTaqMeHa — MpOHCXOAMIO pasorpeBanne mo 42° u sarycny 
BanHe. Ha creqyioulwit JeHb OTTOHAMM aMUH, OCTATOK OOpabaTHIBaH 30 Ma BODE 
mp HarpeBaHuu, mpH 2TOM (CsHs)2Co c BpieneHuem He mepexogua B KOOad 
THILMHHH-KaTHOH. GaTeM PeaKWMOHHYIO CMECb OT(PHbTPOBLIBANIM OT MpHMeci 
H WpHOaBlamM pacrBop 2 Ma Bre B 30 ma HBr. Tep6pomug (CsHs)2Co*B| 
orcacbigaiH mpH 10° 4 mpompiBantu pactBopom Bre B HBr — sprxog cyx« 
comm 8,4 r (75% or Teopun). | 
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4. B uerpipexropipii peaktop sarpyxkanu 5,4 r N-metuidopmMannsiuya u 
#1 POCls, 3arem mpu 38° Hw sHeprH4yHOM pa3MeLIMBaHHM B TeVeHHe 30 MUH. 
UcbInaIH 3,72 © meppolena, noce yero CMecb BbIJeprxKuBaach 2 yaca pH 
. Ilo oxuaxkqenuu Jo 20° npxuOaBaanu 25 r seqaHoli Bomb, 3aTem Yepes 2 4aca 
mi apupa, 10 r NazSOs u 20 ma 40% NaHSOs. Mocie pa3smemmBanua 
‘aBIIAJIH Ha HOUb, OMCyIbpUTHOe CoeAMHeEHMe OTCAaCHIBaIH, OOpadaTEIBaM 
-KOJIbKO pa3 3UPOM HM MepeBOAMIN B adibderuy HarpeBanuem c 80 ma. 10% 
SO4 mpu 50° B Teyenne 30 MHH.; PHApON3 B IpUCyTCTBUM COsbI LaBasl HEY OB- 
BOPHTEJIbHbIe pesybTatTbl. AbAerH, MOXHO BbIAeIHTh Takx%Ke HarpeBaHvem 
OpMaJIHHOM. Bpixok nepBuyHKoro mpofyKra (c rT. na. 88—90°) 90—95% or 
PUH; Moce MepeKPUCTaIM3aWNH HS BOAHOTO cnupTa uucTOrO asbleruya 
Mle KPaCHOBaTO-OpaHXKeBbIX JIMCTOUKOB C T. MI. 120° Brrqeneno 2,63 r (56% 
TeopHH). IIpu paOore B OombuIHx MacuITa6ax KoMuecTBa POCls u N-meruua- 
PMaHHINa MOXKHO yMeHbIIMTb. IIpumMenenve AuMeTHI- HU AMaTHIbopMamugza 
OyeT MOBbILICHHA TeMMepaTypbl peaKWMM HW Maer MeHbIIHH BbIXOL. 


Hatigeno %: C 61,65; H 4,79; Fe 26,00 
Cy,Hy,0Fe. Boaruncneno %: C 61,68; H 4,67; Fe 26,16 


KCHMYMBbI IOPIOWleHHA B y.-c)., 228; 270; 342; 462 mu. 
A3OMETHHOBBI€ KpacHTeIH (aHWJIbI) CHHTeSHpOBasIMCh HarpeBaHHeM ailb- 
‘Wa C AMMHaMH B CHMpTe, B YaCTHOCTH C AMMHOA30OEH30JIOM MOJYYaHCb KO- 
TH€BO-KpaCHble KPpHCTabl c T. mu. 133,5—134°; c o-TomyHquHOM — ko- 
IHeEBbIe OJIeCTALLMe KpHCTaIbI c T. mu. 105—107°; c mes3HquHOM — TeMHO- 
DHUHEBBIC KPHCTaJJIbl C T. mut. 85—86°; c n-aHH3HZMHOM — OpaH>KeBbIe KpH- 
WIbl c T. mt. 104,5—105°. 
5. SApKo-3e/eHbIi MOJIMMeTHHOBBIM KpaCHTeb MOMyyaJca, HampuMep, pH 
sMCLUHBaHHH B TeveHue 20 yac. cmecu 2,14 r anbgzernya, 1,7 r 1,3,3-TpuMeTu- 
eTHeHHHAoIMHAa (1) u 5 ma CHsCOOH. IIpogykt konyencalun BbIqesAICA 
‘TBOpeHHeM CmMecH B 120 MI BOJbI HU BbICAJIMBaHHeEM TOBapeHHOH COJIbIO — 
¢ T. ma. 59°. TlopropHoe pacrBopeHue B BOse H BbICAIMBaHHe He H3MeHAO 
MI. XJOPHA Jerko WepeBoAWICA B nepxsopaT, OpoMH, podaHuy Hu HOLM; 
IEQHHH XOPOWO KPHCTaJIM3yeTCA H3 BOAHOrO cnupTa — OulecTalue TeM- 
3EJICHbIC KPHCTaJJIbl C PHOJIETOBLIM OTOJIECKOM. 
Hanieno .o41C. 55,93: o,082 Ni 22700 62 
CogHoaNJFe. Brrncneso %: C 55,53; H 4,82; N 2,82; J 2 


5,31; Fe 10,86 
D005 ert 26 


Tor 2Ke KpacuTeb Obl] CHHTe3HpOBaH KOHeHCallMelH nmepxsopata | c aub- 
Hfiom B 10 M& 9THMOBOrO CHupTa B MpucyTcTBHH 8 Kanelb NMNepHAMHA pH 
B TeyeHHe 3 yac. MakcumyMbl MorsoueHHaA B cmupTe 420, 620 Mu. 


TocyqapcTBeHHblii Hay ¥HO-HCCJIeOBaTebCKU Tlocrynuao 
MHCTHTYT OpraHHueCKHX MOJYMpOYKTOB HM KpacuTemen DS Xe 1959 
um. K. E. Bopoumaosa 
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Axagemux A. B. TOMUMEB, E. A. MYLUHMHA, A. WH. MEPEJIBMAH 
u Bb. A. KPEHUEJIb 


CHHTE3 NOJIMBHHWJIWMK JIOPEKCAHA 


Tlonyuenve HOBbIX KpHCTaNMMYeCKUX NOJIMMepoB CTepeoperyApHOrO cTpoe) 
HHA Ha MeTaJIMOpraHvyecKHX HM OKHCHBIX KaTaJIM3aTOpax IIPHBeKaeT BCe BO3 
pacTarollee BHUMAaHHe UcculesqoBaTeeH Bcero MUpa. OTO OObACHAeTCA Kak IWeH! 
HbIMH TEXHHYECKHMH CBOHCTBAMH OOpasyIOWUXCA MOJIMMepOB, Tak H HHTepecor’ 
K W3y¥eHWIO MeXaHv3Ma peaKI[HH MOJIMMepv3allM Ha pasJIMUHBIX KaTaJM3aTO| 
pax. 3a MocmeqHee BpeMA B NeyaTH NOABMICA pA COOOMLEHHM No MoOMMepHsal 


WHH pa3JIMYHbIX BHHYJIbHBIX coeqMHeHHi Ha MeTaJJIOPraHHyeCKUX WH OKHCHBL| 


i 
i 
\ 
i 


KaTaJu3aTopax. OHaKO B JIMTepaType HeT HUKaKMX JaHHbIX MO MOJMMepH3ally)| 
BHHUJIbHbIX MpOW3BORHbIX WHKMOreKkcaHa. Bo3MOxXKHOCTb MOJyYeHHA NOJIMBY) 
HWJILMKIOreKkcaHa MH MCCIeEOBaHve BAMAHHA MpPUpOAbl KaTaNusaTOpa Ha CBOH| 
CTBa NOMMMepa MIpelcTaBsAIMCb HaM 3aCJIYKMBalOUlMMM BHUMaHHaA. | 


IKcNePpUuMeHTAAbBHAA YAaACThH 


Buus MKIOreKcaH MOJyuaJICA U3 WHKJIOFeKCHJISTHJIOBOrO CNMpTa MO Cue 
jyrouleH cxeme (?): 
(CH,CO),0 


CgHi1,CH,CH,0H SSS CgH11.CHzCH2COCHs > CgsHyCH — Gils 


500° 


If[uKs0rekcnJIsTHJIOBLIM CIMPT CHHTesMpoBaJicA WByMA NyTamu: |. JVevcy| 
BHeM aOcOJIOTHO cyxOH ra3006pa3HOH OKHCH STHJIeHa Ha MarHHUXJIOPUUKJC 
rekcaH (lovlyyeHHbli mo peakiwuH [puubapa) B actupHoM pacTBope (?, *) 


; cae CHS GH ACHCHyOHE 
Y 


I]. [ugpuposanuem denusisTH0Boro cnupta. B muTepaType uMeloTCA Jak 
Hble O IIpOBeEHHH STOFO Mpolecca B MpHCyTCTBHM HUKeJIA Ha OKNCH aJIOMHHUA (* 
WJM THpHpoBaHve @eHHSTHNIOBOrO cnupta no Ca6atbe (°). Mp npumenas 
AJA BOCCTAHOBJeHHA (eHMJMSTHOBOrO CMpTa KaTawIM3aTOp HUKeb Penes mp, 
Temnepatype 160° u qaBneHuu 100 aTM; BbIXO WHKOreKCHJSTHIOBOTO CIupT| 
cocTaBua ~ 50%. 

AlleTHJIMpOBaHHeM WHKJIOPeKCHJSTHJIOBOTO CIHpTa HM MMpoJIMsom allerata (| 
MBI MOJIYYHJIH BHHHJIMLMKJIOreKCaH CO CJIeyIOU,MMH KOHCTaHTaMH: 

T. Kum, 83—85°/15 mm (aut. (*) 125/740), n° — 1,4470 (aut. 1,4470 
ao — 0,8060 (aut. 0,8091), MRp — 36,41 (aur. 36,38). 

BpuucneHo MRp 36,47. } 

Crpoenve MIpoMexKyTOUHBIX COeCMHHEHHH CHHTe3a BUHUJMMKIOreKcaHa MO; 
TBeEpxAaOcb WX KOHCTAaHTaMH UM TOCJeLyIOULMUMH MpeBpalleHuaMH. | 

TloumMepvsaluA BHHUJIIMKOreKcaHa MpOBOLMacb HAMM Ha JByX KaTaJll 
3aTOpaxX: Ha OKMCHO-XpOMOBOM H MeTaJuopranMyueckoMm. KatamusaTop, mom 
YeHHBIM M3 aJIOMOCHJMKaTa, MpONMTaHHOrO XPOMOBBIM aHTHApHAOM C MocwekyK 
UMM aKTHBUpOBaHkem (°), 3arpy2KasM B aMilysy emKocTb10 10—12 mua, mpenpi 
PHT€JIbHO IPOMbITYIO MOCJeAOBAaTeIbHbIM BaKYYMMPOBaHHeM H 3allOIHeHHe 
YHCTBIM a30TOM. SalladHHble aMMyJIbl MOMellaIMCb B TepMocTaT, re HarpeB: 
JIMCb B TeyeHve 5—7 ac. oO 80—85° npu nepememmmBanuu. B KayecTBe par 
TBOPUTeJel MOHOMepa TIPHMeHAJIMCh TWaTebHO OUHMINLEHHbIC OT Baru renTe 
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11M OeH30N1. Kak W3BeCTHO, MpH NOMMepH3alluM Oe*UHOB Ha OKHCHO-XpoMo- 
30M KaTaJIM3aTope WOOaBJeHHe TPHu3OOYTH- WIM TPM3STHaIOMMHUA TMOBbI- 
WaeT BbIXOX HW KPMCTaJIMYHOCTh NomHMepa (7). 

Kak NloKa3aM HallM OMbITHI, pu NOMMepH3alNH BMHUIUMKOreKcaHa 
> WOOaBsenHvem Tpuus06yTHamOMHHUuA (50%-H pacTBOp B relTaHe) BEIXOX M0- 
IuMepa YBeIMYNBaeTCA B [Ba pasa; pH 9TOM eFo CBOMCTBa (T. WWI., KpHcTauJ- 
IMYHOCTh, BASKOCTb U T. I.) He H3MeHAIOTCA (puc.1 a,6, cM. BKJeliky crp. 318). 

Tlonumepu3alua BHHUIWMKJOreKcaHa Ha MeTaJNOpraHHuecKOM KaTaJu- 
3aTOPe OCYIMECTBIAaCb B aMIy1aX M B KOJGe B TOKe OUNIMeHHOrO agora. ITpu- 
MeHAM KaTausaTOp TpHu3800yTHJaIOMHHHH UW YeTbIPeXXJIOPHCTHIM THTAH. 
[Ipolecc npopoguvica mpu 80° npu nepemewtMBanun. Berxox nonumepa Mo upes- 
BaPUTEIbHBIM JaHHbIM ~ 30%. Ilo oKoHyYaHMM peakILHM NomuMep MpOMbIBaJIcA 
MeTHJIOBbIM clupTomM, 10% HCl, Bogol u cymmaca mpu 100°. Momsnanank- 
morekcaH, MouyyeHHblt Ha (u-CyHy),Al + TiCl,, cozepxuT 1% soup (u3-3a 
[PYQHOCTH OTMBIBKM OT CJIeqOB aJIIOMMHHA); pH NoyueHHN »%we NomMMepa Ha 
OKHCHO-XPOMOBOM KaTaJIH3aTOPe 3O0JIbHOCTb He OOHapy Kena. ! 

TlommBMHuIMMKOreKcaH UpesctaBsser cobol Oenbiii TOHKOUCMepcHblii 
MOpOWOK Cc T. Wu. 325°, pacTBOpAIOUMiica B OpraHMyecKUX pacTBOpPHTeNAX. 


Tao6muna 1 
PacTBOpMMOCTh NOJHBUHUJUNKOrekcaHa B pa3HUHbIX pacTBOPHTeNAX 


PacTBopuTeau 

5 x reiraH 6eH30u TOYO KCHIO WeKasIuH TeTpaJIHH 
Karanusatop BENS Hee 
rekcaH, 

XOJ- | xon. |Kun. |xom. | Kum. |xon. | Kun. |xou. | Kun. |xou, | Kun. |xou. | Kun. 

(@eo-Cqtly)g AL--TiClay) e+ | leech eee] EOL Ee] St Se feat ae ses 

CrOg Ha aJoMocHJIN- 
KaTe Spar oasis lleseh se israel sic Arar aesel SP Aes 
| Tipumeuanne. (—)—nepactsopum. (+) —uactauno pacrsopum. (+-+) — xopowo 


acTBOPpuM. 


_ XapakrepucTuyeckad BASKOCTb MOMMepa Oblula pasMYHOM, B 3aBHCHMOCTH 

oT IIPHpObI MpuMewsAemoro KaTaHusaTopa. Tak, IpH NOJMMepH3allHH Ha OKHCHO- 

XPOMOBOM KaTaJIM3aTOpe XapaKTepHcTHYeCKaA BASKOCTb COOTBeTCTBOBaJa 0,5, 

A Ha MeTaslmopranMyeckoM 1—1,5. QuleMeHTapHbIH aHamH3 NoHMMepa Aan cie- 

MYIOULNe Pe3yJIbTAaTHI:} 

Haligqeno %: C 87,22; H 12,80 

BpruucneHo %: C 87,27; H 12,72 

Tlomyyenuple pentrenorpammpl (puc. 1) cBHeTeIbCTBYIOT O BbICOKOM KpHCTaJ- 

muuHocTH momumMepa. IIpeqnonaraemaa cTpyKTypa movMMepa: 

— CH — CH, — CH — CH, — CH — 

| | | 
| /\ Fag VAS 

) las L | i 

| Ni SW iN 

| CuelyeT OTMETHTD, 4TO IPH WOMMMepHsallUN BUHUJIAKMOrekcaHa HAKaKHX 
OOOUHBIX MIpOMyKTOB peakUMH He OOHapy2KeHo. 


Tloctynuso 
By IDC IES 
IMTUPOBAHHAA JIMTEPATYPA 


1p, 9. Jesuuna, ©. ©. WypuKkos, )KOX, 4, Ne 9, 1250 (1934); P. A. JleB u- 

a, H. H. Meseunesa, Yu. 3am. Mockosck. yuus., 7, 241 (1950). ? GS. Hiers, 
. Adams, J. Am. Chem. Soc., 48, 1091 (1926). %B. Eroposa, )KPXO, 43, 1116 
(1910). 4P. A. Jiepuna, A. A. Tlotanosa, KOX, 7, 353 (1937). ° H. A. Po- 


aHOB, P®XO, 61, Ne 10, 2309 (1929). ® A. B. Tomnunes, Bb. A. Kpeunens, 
OIRO) B.U. CmMeTaHwk, B.A. Kpeuteds, M38 Alin GeGP: 
ep. xum., Ne 6, 1079 (1959). 7G.Natta, P. Pino Mantica, F. Danusso, 
-Massanti, M. Peraldo, Chimica e Industria, Ne 2, 124 (1956); A. B. Tonunes, 
.H. Mepeapmas, T.B. Poe, Mss. AH CCCP, OXH, Ne 7, 1346 (1959). 
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XHMHA 


3. A. WIABAPOBA, JI. [. AHAPOHOBA, M. BE3HEK 
uM. A. NMPOKO®bEB 


CHHTE3 MEMNTHAOB WH NOJIM®OCPATOB AJEHHJIOBON 
KHCJIOTbI H3 N-(AMEHO3HH®O0C%O)-PEHHJIAJIAHHHA 


(IIpedcmaeaeno akademuxom A. H. Hecmennoeolm 15 IX 1959) 


B wutTepatype nMoxBHHCcb faHHble (1,”), MO3BOJIAIOWIMe BbICKa3aTb Tpe- 
TONOKeHHA O HAJMYMH B OpraHH3Me TaKHX COeAMHeHHM, B KOTOPbIX MeNTHAbI 
COe€HHEHBIC HYKJIEOTHLaMH TOcpeCTBOM | 
P—N-cspa3u. Bompocbt xuMHueCKOH | 
KoucraHtbl ckopocra raqpomusa aOWIbHOCTH TAaKHX CoeqHHeEHWM, UX | 
coequHenui A u B npu Aeicrsun CHOCO6HOCTH BCTYMaTb BO B3aHMOjeH- | 

KHCJIOTHI H wlemoun (37°) “ 

CTBHe C AMHHOKHCIOTaMH, dociopHor 


Ta6uuna 1 


: KHCJIOTOH WM PyrHMu BelllecTBaMH, Hp | 
ane ae, Kray | KrB] CYTCTBYIOULMMH B OpraHu3Me, OcTaIoTCA 
HeACHBIMH. 
Ha mpumepe N-ajenosuHdocopHbix 
VEE! He ruypo- 2,6-410-1 P P a peers 
nastier TIpOH3BOHBIX GeHHasaHHHa MbI MO- | 
0,4 N HCl He runpo- 1,5-10-2 IIbITaJIMCb BbIACHHTb BO3MO?KHOCTb y4a- 
muayeTca CTHA 9THX COCAHHEHHH B CHHTe3e MenTH- 


1 N NaOH 2-10? 64-10 OB, HYyKseosuqnouupocpatow Mu HyK- 


' eosuApococyibpata, MpoBoyqumMom in — 
vitro. Mccueqopamucb MeTHIOBbIe apups N- (2’ : 3’-v30nponnsaMyenaleHosHH- 
5’-Oensumocio)-enuianannHa (A) u N-(2’ : 3’-n30nponusanyenayeHo3uH-5’- 
tboccbo)-ennJiasiaHuHa (B). 


CHy 
O f\cHy 
ke fe) | OR 
N ho — 
( CH, oa fe) 
/ ea ee 
\ 
& CH)C.H 
NH, (A) R=C,H;CHy AIRES 


(B) R=H 


Oxasanocb, uro P — N-cBa3bB BeulecTBeB sa6uibHa. Ec 3TO BelllecTBO 
KHNATHTb C KapOo6eH30KcH (K63)-aMHHOKHCJIOTaMM (IJIHMKOKOJ, BaJIMH, THpO- 
3HH) B aOCOJIOTHOM JHOKCaHe, TO MOKHO OOHADYyKUTb OOPasoBaHhe AUNeENTHLOB 
(I). Caenyer oTMeTuTb, 4TO c coeqHHeHHem A peakUMA MenTHAOOOpasoBaHHuA He 
Wer. 

Or BeujectBa B gOBObHO slerko Nepeltu K yu-(I1) uw Tpu-docatam ayexno- 
3uHa (iil), ecm Ha Hero NogelicTBOBaTb doctopHOH uM MupodochopxHor 
KHCJIOTaAMH B IMpHAHHe. OTOT Mpollecc aHaslorMyeH TOMY, KOTOPHIM MpoBoynIA 
B JlaOopatopuax Toga (°) u Kxopanpr (4) c amujamu tbochopHow KHCJIOTHI UM 
HyKJeoTugos. Jia BeujectBa B xapakTepHbl peakWMH WM C ApyruMW aHvHOHaMu 
CHJIbHBIX KHcIOT. Tak, IpH B3aHMOselicTBUM BemlecTBa B c CepHOH KHCJIOTON 
B NHpHyuHe OOpasyetca aleHosHHdocdhocyubhar (IV). 
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OH OH OH 
| 
—o—P—NH—CH— COOCH, 


\ | 
O CH2CeHs 
(11) 


OH 
| 
A=) = P22 OP 20 =P Onl 
= I 
k63-NH — CH — COOH O 
| (III ) 
R 
(IV) 


| 
6 
«63-NH — CH — CO — NH — CH — COOCHs 


| | 
R CH2CsHs 


(1) 
rye A—ns30nponusiuyenaleHosuu. 


Vsyyex rugpomus A u B menoubio M KMCIOTOH pasIMUHbIX KOHIMeHTpaluit 
hp Temilepatype 37°. KosmuyecTBo OcBOOOKTaOUleHcA AMMHOKHCJIOTHI Olpe- 
[leIavI0cb C NOMOLULbIO HAHTHAPHHHOK peakiMu. Ha OCHOBaHHM JaHHbIxX PuTpo- 
v3a (puc. 1) paccuuTaHbl KOHCTaHTHI CKOpocTH rugpouusa A uv B B pas JIM4HbIXx 
WCNOBHAX (cM. TaGu. 1). 

Kak caenyer u3 puc. | u Taba. 1, poctoamuHHad cBA3b B coequHeHuH A, 
B KOTOPOM aMMHOKHCJIOTHBIM OCTaTOK CBASAH C LM9TepUpPUlUpoBaHHOH docop- 
Hol rpynmol uyKJeoTuqa, 3HauH- 
eslbHO ycToWunBee K JlelcTBMIO TH- 
POMM3YIOULMX areHTOB, YM B COeLH- 177 
eHHv B, rye TOT *%e AMMHOKHCJIOT- 
IbIM OCTATOK CBA3aH C MOHOSTepHdu- 
ltupoBanHok dociopHoi rpynnon 4, 
iyKeorHya. Oxa3aslocb, 4TO KOH- 
CTaHTbI CKOPOCTH KHCJIOTHOrO THApo- 
43a coequHeHua B copiayawrT Cc 
fOOTBETCTBYIONLUMH JIMTepaTyPHbIMU 
MaHHbIMH JIA MpocTElx PoctoaMuHo- 
KucoT uw MenTHxoB (°), KOTOpEIe, a 
KaK W3BeCTHO, OTHOCATCH K MaKpO- 2% OINHCL(B) 
PprayeckuM, T. e. OoraTbIM 9HeprHel, ‘ 


1N HCL (8) 


7N NaOH (&) 


1WNa0H (A) 


'D 
POCIMHEHHAM. ITO MO3ZBOuIAeT Mped- 
OJIOXKUTL, YTO B COeEAMHEHHAX THA Pag —¢ 4 . 
8 dochoamuHHad cBA3b Take 60- pip 2 Cae 
rata 9Hepruel. 

IIpuBeqeHHble BbIle aHHble To- Puc. 4 


BOPAT O BBICOKOM peaKI[HOHHOM Cro- 
toOuoctu coequHeHun B (Mogemb P-aMMHOKHCJIOTHOrO MpOWSBOAHOrO MOHO- 


lyKmeoTuya), YTO jaeT BO3MOXKHOCTb MpesNoNarath yuacTHe Takoro THIla 


foekHHeHU BO BHYTPHKJeTOUHbIX Ipolleccax. 
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IKcNepHMEeHTAALHAA TaACTh 


2” :3-Asonponuaugenagevo3un (°) momyyen v3 aeHosuHa | 
MW alleTOHa B IIpHcyTcTBUH N-TOyoscybpoKucsoTH! (*). Berxoq xpomatorpadu- | 


[e) 
yecKu uNcToro 2’ : 3’-H30NponuMqeHayqeHo3sHHa 80%, Te mie 2207< 


Bemectso A nosyyeno u3 2’ : 3/-H30NponusmMseHawqeHo3HHa M0 OIIM- 
caHHoli panee meroguxe (8). T. ma. 80° (pa3a.). Tlormomenne B y.-p. B 50 7o-M : 
9TAaHOe: Ayaxe 260 mp (€ 11100). Ry 0,87 B CucTeme H-OyTaHO., HaCbILLeHHBIH | 
Bogol (cuctrema 1). Beuecrso BbICyWIMBaloT B BakyyMe Hag P.O; mpH 37 | 


B TeyeHHe 48 uac. 


Hafineno %: C 56,71; H 5,99; P 4,50 
Cg,HgsOgN6P. Brruncaeno %: C 56,20; H 5,59; P 4,90 


BewectTso B. 50 mr Bemectsa A pacrsopsioT B 50 mi a6c. MeTaHOvia. | 
K pacrBopy yo6apisiot 50 Ma Bomb! H MO_BepraloT ruqporenouu3sy Haq Pd-} 
KaTaM3aTopom (°) (10 mr PdO). Pugporenos3 BexyT B Teyenue 30 MuH. SaTem | 
OTI@IAIOT KaTaH3aTOp WeHTpHdyrupoBaHHeM, pacTBOp yllapHBaloT B Bakyyme | 
mpu 30°, ocrarok pacTBopsioT B 3—5 Mi Xmopoopma. X.joposopMeHHbIH pac- 


TBOP BbIJMBaIOT U3 KallWJIapa B CyxXOH NeTpomeHHbI sup. Bpiqemsator amopd- 


HbIH ocazoK B. Ilepeocaxkyenve MpoBogar elle 4Ba pasa. Botxog 29 mr (67%), | 
T. Mut. 116—118° (pa3a.). Tlorsouenue B y.-c). B 95%-M STAHOe: Ayaxce 260 MU. | 
R; 0,50 B cucteme 1. Beutectso BbICylIMBaloT B TeyeHHe 24 yac. Ha P,O; B | 


BaKyYyMe. 


Is 
Oe Jel 


? 


Hatigeno %: C 48,9 
CogHepOgNgP:H2O. Bpiuncneno %: C 48,9 


5, 
5, 
Beuectno B mp cTOAHHH B TeYeHHe HECKOJIbKUX HEH pa3gJiaraeTca Cc O6pa3o- 
BaHHeM HOBbIX coeqHHeHHH c R; 0,00; Ry 0,06 u R; 0,12 B cucreme 1. Te xe 
BelllecTBa OOpasy!l0TCA pH HarpeBaHuu B c 50%-m aTaHOJIOM HIM pH 6omee 
MIpOJOMKUTebHOM rupporenouus3e A. Bee Tp BelllecTBa JaloT NOMOKUTeIbHY!O 
peakHto0 Ha Pociop, HMeIOT MaKCHMYM MOrJOWleHuA B y.-c. (B 50%-m asTaHOMe) 
pu 260 mu. Qmoate natTew 50%-M STaHOJIOM NOsLBeprasucb Nocswe ynapHBaHHua 
KHCJIOTHOMY rHypomM3y. B ycnoBuax rugzpomu3sa B (pune. 1) nosBseHuaA aMMHO- 
KHCJIOTHI He HaOOJaocb. XpomMaTorpadwyecKH MeTHJIOBLIN adup cdenuwama- 


HHHa Ob] OOHapyKeH Noce KHIAYEHUA 9I0aTOB BCeX Tpex maTeH c | N HC} 
(30 uu.) 


Peakwusa (B)c k63-aMHHOKHCAOTAaMH. a) K pacrsopy 23 mr. 


CBeXKeNPHrOTOBJIeHHOrO BelllecTBa B B 50 Ma aOc. WHOKCaHa NOOaBuatoT 46 Mr 
KO3-PrIMKOJIA. CMecb KHNATAT 2 yaca. BpinaBluiMi ocagoK (9 mr) oTdusbTpOBI- 
BaloT. DusbTpaT yapuBaloT B BakyyMe OcyXa, OcTaTOK pacTBopsT B 50 Ma 
xuopodopma u mpompiBaoT 0,1 N HCl u 0,1 N NaOH. Pacrsop ynapusator 
B BaKYyMe, OCTATOK pacTBOpsioT B 50 Ma 50%-ro Bo,HOrO sTaHOsa HU MoOLBep- 
raoT ruyporenomusy Hag Pd-KaTanu3satopom. KatasusaTop oTZemAI0T eHTpH- 
dbyrupoBaHueM, WenTpudyrat yMapuBaloT 20 OObema 1—2 mM uM xpomatorpatpn- 
pytor B cucteme |. Ha xpomatorpamMe OOHapy2XHBalOT MeTHJIOBHI SUP PHL 
tbenusamanuna (R; 0,42), copmayatoulult C KOHTPOJIbHBIM OOpasiiom. 6) B ana- 
JOTMYHBIX YCJIOBHAX NPOBOAMach peakuua B c K63-BaJIMHOM HM K63-THPO3HHOM. 
B peaKIMOHHOH cMecH C MOMOMLbIO OyMaxKHOi xpomaTorpaduu OOHapy2KeHbI 
METHJIOBbI€ SPUPL! BaMIpenuatanuna (R; 0,69 B cucteme 1) u THposudeHu- 
alaHuHa (R; 0,65 B cucreme n-CyH,OH—H,O—CH;COOH (4:1:1)). 
BeulecTBo A ¢ aMHHOKHCJIOTAMH B OMMCaHHbIX yCJIOBMAX He pearupyer. 

Peakuun (B)c hochopHok wu nupohochopuok xuc 
motamu. K 0,93 ma 59%-% H,PO, npuGaBasiot 2,3 ma cyxoro nupuguua, 
yllapuBaloT WocyxXa B Bakyyme. Crekjo0oOpasHyl0 Maccy pacTBOpsIOT TIpH Ha- 
rpeBaHHu B CyXOM IIMpHAMHe UM pacTBop AoOaBssator K 18 Mr CBeEXxKeIIPHrOTOBJIeH- 
HOrO BellecTBa B, pacrBopenHoro B | Ma cyxoro mupuyuHa. Cmecb ocTaBsAIoT 
IPH KOMHATHOH TeMIlepatype B TemHOTe Ha 70 vac. IIpu aexTpotbopese Ha 6y- 
Mare (alleTaTHbIi Oydep pH 4,8; 5 B/cm; 6,5 vac) c oxmaxKneHveM YeTHIPeX XJIOPH- 
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, 
b) 
ry 


\ 
\ 


. 
v 


f 


F- 
i 


TbIM YrJIepOAOM B peaKUMOHHON cmecu OGHapy>KeHbl ABa BeLLeCTBAa, COBMalalo- 
MAX C KOHTpOJbHEIMH AJITD u ATO, 
Peakuusa (B)c cepHok kucuaorTodw. K 450 mroxmaxnennoro 
H0%-HOro oneyMa LOOaBAsAIoT 4 Mu cyxoro TupHzuHa u 20 Mr cBexKepuroToB- 
yleHHOro BeltlecTBa (B) B | Ma nupHgzuHa. Cmecb octaBusior Ha 90 uac. IpH KOM- 
HaTHOH TeMMepatype. Ocazok OTuJbTpoBbIBaioT, (bubTpaT ynapuBaloT JO 
HeOOJbIUOTO OObeMa H NoyBepralT d1eKTpodopesy B alleraTHoM Oydepe (pH 4,8; 

B/CM, B TeyeHHe 6,5 yac.). Kpome ucxoquoro peuectBa (B) Ha aeKTpodope- 
rpamMe OOHapy2keHO MHTeHCHBHOe TATHO IV, norsomartomlee B y.-c. (Knane 
260 Mp) M COBMayaiolllee C KOHTPOJIbHbiM OOpasiom AJI®. B smoate MATHAa Ka- 
HeCTBeHHO OOHapyxkena cepa. Brixog IV onpesenauca OObrmHbIM O6pa30m M10 
ONTHYeCKOH MOTHOCTH 90aTOB IV u (B) mpu 260 mp u cocraBaaa 61%. 
Hsyyeuue rua pomutTuyeckoh ycrohuuBocTu poc 
poaMuUHHOH cBaxa38un BN-aReHOSHHMPOCHOPHHX MpoOUus- 
BOMHHX PDeHHMaaanuuuHa (A un B). 10 mr uccaeqyemoro BemlectBa 
PacTBOpsioT B 1—2 KalAX aGc. STaHOJAa, WOOaBAIOT | Ma THTPOBaHHOrO pac- 
TBOPa COAHOM KUCJOTI WIM eKOrO HaTpa. Cmecb MomemlatoT B TepMocrat (37°) 
Ha OllpeyeeHHble NPOM@KYTKH BpemeHH. PacTBop HeliTpasIM3yIOoT HU WOOaBJIAIOT 
cHayaia 1 Mui WuTpaTHoro 6ydepa (pH 5), 3aTem | ma pacTBopa HHHruApHHa 
8 adc. sTaHovie (20 mr/Mu), H, HakOHell, | Ma a6c. 9TaHOMa. CMecb HarpeBaloT 
20 MMH. Ha KHMALLeH BOAAHOM GaHe, NepeHOCAT B MepHy!O KOUIGy HM pasOaBJAIOT 
nO 25 ma 50%-M staHosiom. Uepes 15—60 mun. nocule pasOaBeHua ONpeneAIoT 
ONTHYeECKY!O IIJIOTHOCTb paCTBOPOB C MOMOLLbIO MOTOIIeEKTPOKOMOpuMeTpa 
@OK-M. Vamepenuble BeMYHHI ONTHYECKUX MOTHOCTeH CpaBHUBAaIOT C KaJIH- 
OpOBOYHOH KPHBOM, MOWyYeHHOM H3MepeHHeM ONMTHYeECKHX MVIOTHOCTeH psxfa 
TaHJapTHbIX PpaCTBOPOB MeTHJOBOTO 2cdupa deHvJalaHuHa B sTaHOse. Pe- 
BYJbTAaTbI THEPOMM3a MpMBemeHbl Ha pue. |. 


MockosBcKHt YrocyfapCTBeHHbIH yHHBepCHTeT IlocrymHao 
um. M. B. Jlomonoccsa (0 IX 1959 


UMTHPOBAHHAA JIMTEPATYPA 


ti. Potter, sAnDounee, J. Am. Chem. Soc., 78, 3078 (1956). 2 R. Biemg- 
K vist, Acta Chem. Scand., 12, 364 (1958). ? V. M. Clark, G. W. Kirby, A. Todd, 
WJ. Chem. Soc., 1957, 1497. *#R. W. Chambers, H.G. Khorana, J. Am. Chem. 
Boc., 80, 3749 (1958). J.G. Moffatt, H.G Khorana, J. Am. Chem. Soc., 80, 3756 
(1958). 5'C. E.Cespsepuun, P. A. Wnenosus4, Buoxumus, 12, 105 (1947); T. C 
Caxaukaa, Buoxumua, 12, 163 (1947), ®J.Baddiley, J. Chem. Soc., 1951, 
lieo0,) A. Hamp.ton,.D.1.Magrath, J..Am. Chem. Soc:, 79, 3250) (1957) 
n°eo- A. WlaGaposa, Je Th Gar apes a, oe. Ay Tl ploso dip em ye Aeemioss 
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349 


Jloxaagn AkagemMun nayr CCCP 
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B. Tr. ALUYHCKHM u B. &. BACHJIDEBA 


PEAKI[MM ALETHJIMPOBAHHA HW JEATEPOOBMEHA 
B PAY CHAHOHOB 


(I1pedcmaeneno axademuxom M. H. Kabaunukom 3 VIII 1959) 


Cpequ peakilMi, onpememloulHX XHMHYeCKOe MOBeEeCHHE CHHOHOB, Cylle- 
CTBCHHOe 3HAYeHHE HMEIOT peaKIHH JIeCKTPOMHJIbHOFO 3aMellleHHA, HalipaBJeH- 
HbI€ Ha aTOM yrviepoa B YETBEPTOM MOJIOXKCHHU CHAHOHOBOLO KOVIbILa. Coon 
UMEIOULHe BOJOPOLHEIM aTOM B MOsO*KeHHH 4, C MOCTATOUHOH JIerKOCTbIO 3aMe- 
HAIOT ero Ha raion (1, 2), HuTpO- (7) Hcyabcorpynny (*) a pTyTb (°, 4). ae 
JaJIbHeHWleroO UZyYeHHA IIEKTPODUALHOTO 3aMeULeHHA B PAY CHJHOHOB HaMH! 
HCCJIeNOBaHbI peakIHH allWJIMpOBAaHHA MH JeHTepooOmena. 

Ha mpumepe 3-denuscuqHona OOHapy2KeHO, YTO Mpu AeHcTBHH yKcycHOro! 
aHrHphya WIM XJOpHcToro GeH30uIa B MpHCyTCTBHH pa3sJIMUHbIX KOHJeHCH-! 

Py!OlHX areHTOB (XJIOpucToro! 

/ aJIOMHHHA, XJIOPHCTOTO WHHKa, 

yeTbIPeXXJIOPHCTOrTO OJIOBa UH! 
tpoctbopHOH KUCJIOTHI) NpH pas3-' 
HbIX TeMIepaTypax alluJIupo- 
BaHHA He IIPOHCXOJHT. } 

AlleTHJIbHy!IO Tpynny B 3-! 
(PeCHHJICHHOH yylaslocb BBeCTH! 
IIpH HarpeBaHHH C YKCYCHBIM! 
aHrHXpHyoM HW as*upaTom Tpex-' 
cbropuctoro Oopa. Ilonyuenupiit: 
4-alleTuJi-3-PeHHJICHJIHOH OKa-! 
3aJICH UJCHTHUHBIM HeaBHO! 
CHHT€3HPOBaHHOMY IpHHbApos- ! 

ae eT Tha ee ae CKHM MeTOJOM M3 4-6pom-3-de-! 
. ie HHJIcHaHOHAa (°). C 6osbrelt! 

Puc.1. W.-K. cmexrpst mponyckanua: 1 — 3-9Tn0- mes 7 Morne 3 a 
cuaHOHa, 2 — 3-aTHI-4-aleTHICHIHOHA y uicna hogan Acer + 

B M.-K.clekTpe 4-allerui-3-9THIcHHOHA (pc. 1), Hapay c OObMHOH Kap- 
OOHUJIbHOMt MOJIOCOH MOPIOUeHHA,  HaOsOaeMOl B CIekTpaxX CHJHOHOB 
(1740 cm~), NoasBaseTca BTOpad KapOoHMubHAad MOMOcAa mp 1635 cm7*, oTHoca-! 
MlaacA, OYBUAHO, K KapOOHHJIbHOK rpyle alerubHOrO OcTaTKa. 3HayNTeNb-! 
HOe€ CMEleHHe STOH MONOcbI B CTOPOHY Oomee HHSKUX YaCTOT (HO CpaBHeHHIO: 
c TOMOCAMK He TOJIbKO 2KHpHEIX (1710 cm™'), HO HM %KHpHOapoMaTHyecKUX! 
(1690 cm~") KeTOHOB  yKasbIBaeT Ha CHJIbHO BbIPaXKeHHBIC 9/1eKTPOHOLOHOPHBIE 
CBOMCTBa CHJHOHOBOH CHCTeMbI M10 OTHOMIEHHIO K 3aMeCTHTeNAM B MOmO%KenuH 4. 

Jaa usyaenna peaxuuu yelirepoodmena Hamu Glin BbIOPaHbl STHIEH-6UuC-3- 
CHXHOH WM 3-ennuicuyHoH. Tepspiii Kak mpeqcTaBuTenb CHHOHOB Cc 2>KHPHbIMH 
SAMECTHTeJIAMH, BTOPOH — Cc apomaTMuecKUMH. 
ei eee PacTBOPUMbI B XOJOAHOK Bone uM ClMpTe H nosToMy 

HeJIeHbI Noce OOpasoTKH JeHTepHpOBaHHBIMH BOZO uA 
BONHBIM CNMPTOM. OTHWeH-Ouc-3-cHHOH ¢ T. Tm. 171° (paaut.), NOJIYYeHHBIM HC- 
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XONA U3 STHJICHMAaMHHAMYKCyCHOM KHCJIOTHI (°), HarpeBaJIH B 3aladHHOH aM- 
Tye Ha KHMAleH BOWAHOH OaHe B cmecn D2O —C2H,OD (coornomenue 
1: 1) B mpucytersuu D2SO.4 (pH 1—2) 10 vac. Bemasuiuii nocne oxnaxkleHusa 
OcalOK OTHITPOBbIBAJICA, CYMIMJICA MH MosBeprasicA aHamusy Ha comepxKanue 
nelitepua. 

Bpii0 HaliqeHo, YTO OOMeH BOgoposa Ha Jelitepuii B STUX yCOBHAX Mpouen 
Ha 33% (yTS2KeeHHOCTH BOJbI ComKeHUA cocTaBAeT 11100 y uan 11,1%; 
B MOJIe€KyJI€ CNOCOOHbI K OOMeHY 1Ba M3 WeCTH aTOMOB BOJOposa). 

PesyJIbTaTbl LeliTepooOMena NOATBEPK AEH! TAKKE U.-K. CMeKTPOM JeliTepu- 


PpoBaHHOrO CHHOHA (Puc. 2), KOTOPbIi MOKa3bIBaeT 3aMeTHbIe H3MeHEHMA M10 
Cp aBHeHHIO C MOIHOCTbIO-COBNa- 


WaloulwMH CekTpaMH HCXOJ- J 
HOO CHJHOHA HU CHHOHA, 00- 2 
paOoTaHHOrO B yKa3aHHBbIX BbI- 
ie yCJIOBHAX OObIYHbIM BOJ- 
HbIM CIHPTOM C jOoOaBKOL 
H2SO.. 

Jieitepupopanne 3-denuu- 2 


CHHOHA IIPOBOHJIOCb TakxKe 
pH HarpeBaHHuH Ha KHMAeH 
BOJAHOK OaHe B aMilyvle C TAKE- 
JOH BOLO B MpucyTcTBHH Jel- 
TepocepHoH Kucu0TH (pH ~1, 
Bpema 13 yac.). Cpaspnenne 
‘W.-K. cleKkTpa  jleHTepHpoBaH- 
-HOPO CHHOHA CO CieKTpaMH Hc- a 
XOJHOFO CHAHOHA H CH]HOHA H3 
KOHTPOJIbHOrO OMbITa MOKa3bl- 
'BaeT, 4TO H B jlaHHOM cylyuae 
-MMeeT MeCTO OOMeH BOJOPOHO- 
‘ro aToMa B MovlowKeHHH 4 Ha 
elitepu. Yaactue B 3TOH pe- 
‘(aKILHH aTOMOB BOOpoya de- 
‘HAJIbHOTO payHKaJla MOKHO HC- 
KJIOUMTb, TaK Kak ObIIO N0Ka- 
3aHo ('), YTO peakIMH 3aMe- 


‘menus (raoujqupoBanue, HUT- 
Me ee ee SSS ES et 
‘poBaHne) He 3aTparuBaloT OeH- 


y 6 6 10 12 14 fh 
30JIbHOe KOJIbIIO B 3-SbeHHJICHA- A 


Hone. Tonpirku TIPOBEACHHA = pyc, 2. W.-K. cneKTpbl mpomycKaHusa: 1 — JeiiTe- 
eWTepHpOBaHHA OOOMX CHAHO-  puposannoro sTHMeH-6uc-3-cuyHOHa, 2 — aTuueH-6uc- 
| HOB B OoOulee MArKUX yCJIOBHAX 3-cuftHoHa, 3 — felirepHpoBaHHoro 3-cbeHHCcHyHOHA, 
| He mpuBemu K 3ameTHOMy OGMe- 4 — 3-<PeHHICHAHOHA 

| HY BOJOPOAHBIX aTOMOB. Zs 

| OGe ocyllecTBJIeHHbIe HaMH PpeaKUHH allHJIMpOBanHA Ui jeuTepooOmexa Mox- 
TBEP*].aloT CMOCOOHOCTh CHJJHOHOB K peakIMAM 3JIEKTPOGHJIbHOrO 3aMeluleHuA 
lO YETBEPTOMY YyrJIepOJHOMy aTOMY KOJIbIla. B cBx3H C STHM CJIENY ET eee 
4TO IIPHHATAA B HacTOALee BpeMA PAXOM XHMHKOB (opMy.a CHJHOHOB He 
| CorgiacyeTca Cc 3KCIepHMeHTaJIbHbIMU JIAHHbIMH, Tak Kak JIA Hee capa STEP BENE 
|| OUMKHEI ObIIM Obl ObITh peakIWHH He 3IEKTPOPHJIbHOrO, a HYyKJeo@usbHOTO 
| SAMeCHIeCHHA. 


| 


+) X—O WM 


R—N R—N—CH 
-~ \ | + = ap 


N—O N=—© 
_Kpome toro, Kak paHee HaMH yKa3bIBaJIOCb (®), 9TOMy crloco6y H300paxKeHuA 
IPOTHBOPeYMT HM TOT WakT, YTO H.-K.CIeKTPb!l CHAHOHOB MOKasbIBalOT Have 
«HacTosilei» KapOoHubHOH rpynmbl. Eue Oovlee OTUeTJIMBO oOHap y2KUBaeTca 
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9K30NMKIH4eCKad JBOlHad CBA3b B NowoOKeHHU 5 y CHJHOHHMHEOB. CHATHIA 
HaMH H.-K.CMeKTp 3K30alleTHJLHOIO MpOMsEOZHOIO 3,4-2Vq eHHJICHIEOHMMUHA 
(7) comepxUT TMonccy Torncuenua (1632 cm™’), XapakTepusyK Mylo HaM4He 


KapOOHHJHMHAHOH rpynnupoBKu ne = N= GO — (°). 


Ilo HaliiemMy MHeEHHIO, HaNOoJIee NpaBUJbHO OTOOpaxkaloT OCOCeHHOCTH CTpoe- 
HHA CHIHOHOB C(OpMyJbI, Upeqmomwennbe Mpviem (*), OfHaKO B Wesa™ ynpoule- 
HUA WemeccoOpasHoO MOMb3OBaTbCA MeSOKOHHOH dopmysou (II). 


IKcenepuMeHTaAbHawH WaACThH 


AneTuaupoBanne 3HeHHaACHAHOHA. K cmecu 3r(0,0185 
MosIA) 3-eHusicuqHoHa M 2,75 r (0,027 Mow) yKcycHOro aHTHapHya cpasy 
npHOapiaau 1 Ma sbupata TpexdTopuctoro Copa M CMeCb MepemellinBasIM B Te 
yenue 3 uac. mpu 100—110°. Peakwnonnyto Maccy pasaranu BOOK, CMOJIO- 
O6pasHbi NpOyKT pacTBOpAJM B CMUpTe, OUMMaIM Cc yruieM, Nocye ynapky 
CMUpTa 9KCTparHpoBasu SupOM HU BbIJeAMIM 3-alleTHJI-4-PeHUJICHAHOH, T. MI. 
142,5—143° (uz a6c. cnupra). Ilo mutepatypHbiM JanHEmM (°) T. nat. 139°. 


Haiimeno %: C 58,77; H 3,99; N 43,67 
CipHsN2O3. Bprancneno %: C 58,82; H 3,95; N 13,72. ! 
AteTHANUPOBaHHe S3THACHAHOHA. K cmecw 1,or (0,012 
MOsIA) 3-3THICHZHOHA HU 1,84 r (0,018 moma) yKcycHoro aHrTH~zpuya pH nepe- 
MeWMBaHHH NpHOaBaH BOMMH UpHem 0,8 ma stbupata TpexdtTopuctoro 6opa, 
IpH 9TOM HaOsOfalccb HeOomblce pasorpeBaHHe. Ilocme HarpeBaHHaA pH 
100—110° B Teyvenne 2 ac. peaKUHOHHyIO cMecb OOpadaTbIBawH BOoROK mpy 
OXJlaKLeHHH WM HeHTpPaIH30BaH ONKapOoHaTOM HaTpHaA. BplemuBlieeca Macc 
COeIHHAJIH C SC*PUPHbIM 9KCTPaKTOM BOHOTO COA. S*UpHbI pacTBOp cylIMaH 
Hal, MpOKaJIeHHbIM CyJIb(aTOM MarHHA, SUP OTTOHAMWM MU NoNyyanu 0,9 r 
3-9THI-4-alleTHscuaHOHA, T. Ku. 102—104° npu 0,8 mm; ne’ 1190, 20 1,2383. 


Hateno %: C 46,43; H 5,34; N 18,143 
CgHgN2Og.  Bpiuucneno %: C 46,15; H 5,16; N 17,94. 
Cemukap6a30H, T. mt. 217,5— 218° (pasn., u3 cmupra). 
Haiigeno %: C 39,19; H 5,21; N 32,76 | 
C;Hy,N;03. Barunucneno %: C 39,43; H 5,20; N 32,85. 


BpipaxkaeM WCKpeHuioio OslarogapHocTh IO. H. WetuKepy 3a spinonnen-. 
Hbl€ HM CIe€KTpaJibHble uccyeqoBpanua u M. H. IlyKkunot 3a nocTrosHune BHE-, 


MaHHe K padote MW MOJIC3HbIe COBEeTHI. 


XHUMHKO-bapMaleBTHuecKHH MHCTHTYT 'Tlocrynuso 
um. C. OpmxonuKugse 15 VITW1959 
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Tornsayn Akayemun wayx CCCP 
1960. Tom 130, Ne 2 


PH3SHYECKAAH XHMHA 


E. A. E®HMOB u H. £. EPYCAJIMMUHK 


Ob OCOBEHHOCTAX IJIEKTPOXAMHYECKOLO PACTBOPEHHA 
KPEMHHUSA 2-THHA 


(I1pedcmasaeno axademuxom A, H. ®pymkunoim 8 1X 1959) 


_ Bompoc o mpupoge AbIpoK, NoTpeOseMbIX pH aHOAHOM pacTBOpeHHH Nosmy- 
OBOMHHKA, NPELCTABJIAeT OCOObIN HHTepec MIA H3yYeHHA MeXaHN3Ma 3/IeKTpO- 
(MHYeCKOH peaKIMH Ha FepMaHHeBOM H KP€MHHEBOM 93JIeEKTPOMaXx. 

B HacTosllee BpemaA NovlyyenoO MpxAMOe jOKasaTembcTBo (7%), uToO mpH 
OJHOM PaCTBOPeHHH TepMaHHA AbIPKH, HeEOOXOAMMBIE DIA ZeKTPOXHMHYe- 
OH peaKIHH, JOCTaBJIAIOTCA PlaBHbIM O6pa3s0M H3 OObeMa MOsyNpoBoAHUKa. 
Oro HeJIb3A CKa3aTb O KpemHuu. Tak ®uuuH (*), usyyaBUIMi anozHOe pacTBoO- 
He KpeMHUA n-THHa B O% HF, oOnapyxkus TOK HaCbILeHHA JBIPOK, MMeB- 
iM BeMUMHy NopsyKka 10-° a/c”. Ora skciepHMeHTabHasd BeMYHHA TOKAa 
CbILICHHA H PA BbINOJIHCHHbIX aBTOPOM TeOpeTHy¥eCKHX pacueTOB NpHBeH 
D K MBICJIM, YTO B TIpolecce pacTBOpeHHA KPeMHHA (B OTIIMGHE OT repMaHHA 
5 O6pa30M pacxOjly!IOTCA JbIPKH, KOTOPble OOpasyiOTCA B pesyJbTAaTe 
Hepallu B CjlOe IpOCTpaHCTBeHHOTO 3apAya NOJyNpOBOAHHKa, BOWH3H rpa- 
[bl C 9JIEKTPOJIMTOM, H UTO JIMUIb HHYTOMKHOE KOJIMYECTBO MOTPeOJIAeEMBIX JIbI- 
KK BO3HHKaeT IPH YreHepalHH B OObeMe NOJyMpOBO_HHKAa., 

Tunoresy ®.1MHHa MOX%KHO MpPOBepHTb SKCMEPHMeHTAJbHO M MOJIYYHTb OHCs 
AUHbIM OTBET, eCJIM B KaYeCTBE HCCJeAyeMOrO 3/eKTPOMa HCMOMbSOBaTb TOH- 
id WJlaCTHHKy KPeMHHA fi-THIa Cc p — f-TlepexojoM. 

B wacrostlel paOoTe B OCHOBHOM IIPHMeHAJIaCb MeTOAMKa, ONMCaHHas B (*). 
bITbI MPOH3BOUMIHCh Ha WJlaCTHHKe KPe€MHHA JJIEKTPOHHOTO THMa MpoBoyn- 
TH C YJ@JIbHBIM COMPOTHBJeHHeM 3 OM-CM HM BPe€M€HEM XKH3HH HEOCHOBHBIX 
uTeneH TOoKa oKosio 100 ucek. Ha ogHOK cTOpoHe TviacTHHKH MyTeM BIaB- 
HUA aJIOMHHHA co3laBaicad p — n-lepexogq oOmeh mnuomayb0 0,03 cm?. 
STO We CTOPOHE IIeKTPOa BMMABAJICA KOJIbILEBOH OMMYCCKHH KOHTAKT 
3a). Bea maacTHHKa C BbIBOJaMH H30JIMpOBallaCb CHJIMKOHOBbIM JIAaKOM UH 
eM TapacbHHOM, 3a HCKJIOYeHHEM y4aCTKa, NPOTHBOJEKalllero p — N-iepe- 
y H HECKOJIbKO MeHbIUero TO Muomaqu. TommuHa cox KpeMHUA n-TuMAa 
Ay rpanuuelt p-oOacTh HW 9eKTPpOMMTOM cocTaBATAa 20—25 wp. 

Bee onpiTb! nposogusucb B 2,5 N HF mpu 20°. Quektposusep u Bce JeTamu 
Hiku ObIIM H3roTOBeHbI u3 TedsioHa. [lorena UsMepsAJICA MPpOTHB HaCbl- 
HOTO KaJIOMe€JIbHOrO MOJyIeMeHTa © MOCJeLyIOULMM WepecueTOM Ha BOJIO- 
Hy!0 WikKasly. QueKTpHyecKkasd CXeMa TOSBOJANa MPOW3BOLMTb H3MepeHHs 
eHllHasla 2JieKTpOLa Kak TIpH Nogaye OOpaTHoro cMelleHHA Ha p — n-liepe- 
, Tak M pH pasoMKHyTOH BHelIHeH Wenn Mepexoga. Ilepeq KaxkZbIM ONLITOM 
€PXHOCT 9JIeKTpoa OOpaGaTHIBalacb B CMeCH a30THOH H JIaBHKOBOH KHC- 
* (4: 1) um qasee B KOHLeHTPpHPOBaHHOH MaBHKOBOM KHCJIOTE. 

Ha puc. | mpescTapsenbl NoJApHsalMOHHbIe KPUBbIe AA Mpolecca avon- 
O pacTBOpeHHA KPeMHHA B HHTeEpBawe MNOTHOCTeH TOKa 10-§ — 5-107* a/cm’. 
Basa / Woly4eHa, KOra BHeWIHAA Web p — n-MepeXOjla Oblla pasOMKHyTAa, 
JOXKUTeJIbHbIH NOMWOC UCTOUHHKAa TOKA COCAHHAJICA C OMHUCCKHM KOHTAKTOM. 
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Baka3s 2427 


is 
Kpusaa 2 nosjyyeHa B clyyae noxayH"Ha p — n-Hepexoy OOpaTHOrO CMeLIeHH: 
100 sn. Ona nomHocTbIO copnagaeT’c Kpusot /. UHbimu coBaMH, Mofaya opal 
HOFO CMeleHHA Ha p — n-Mepexo] He OKa3blBaeT BJIMAHUA Ha NOTeHWMadl aHop 
Horo pacTBopeHuay Kpemuua. Jina cpaBHeHHA TaM %Ke NpHBeeHbl KPHBBbIE 
CHATBIC Ha OObIUHbIX KPeCMHHEBLIX 9JIEKTpOaX C YeJIbHbIM COMPOTHBJICHHEl 
3 om-cm (KpxHBasa 8) u 10 om-cm (kpuBaa 4). Kak serko BuyeTb us pu. |, pes 
KO@ H3MCHEHHE TOJIMLMHbI 9IEKTpOa pH OJHHAKOBOM yJeJIbHOM CONPOTHBJIE 
HHH KpeMHU# MpaKTH¥eCKH He CKa3blBaeTCA Ha Mpolecce aHOAHOrO pacTBOpE 
Hua (KpuBble /, 3), B OTHE OT TOFO, YTO HaOsMIOaOCh ANA TepMaHHeBOr 
eleKTpoga (°). iat, 

OTH ZKCNePpMMeHTAaJIbHbIe JaHHbIe CO BCeli OYEBHAHOCTbIO NOKasbIBaloT, YT 
IIPKH, MOTpeOAemble IPH 9IEKTPOXHMMYECKON PeakIMH, OOPasyIOTCA IaBHbl 

) _ - -Q6pas0M B NMOBepXHOCTHBIX’ COAX 3/IeKI 
177 $4 4  pona, awe B ero OObeme. Ecam Onl 9T 

MIpeqmouioxwKeHHe He OTBeYaIO HCTHHE, T, 

TOra YMeHbUIeEHHe TOJIMHHbI SJIeEKTPOL 

HW OCOG€HHO yBesIHYeHHe LWHPHHbI 30Hb 

OOeCIHEHHOM HOCHTeIAMM TOKAa TIpH Mogat 

6obuIoro OOpaTHOrO cMeLeHHA Ha Pp - 

n-llepexo, pe3KO COKpalilao Obl oObe 

MOJYMpOBOAHHKa, B KOTOPOM reHepHpyto' 

Ca JbIPKH, NoTpeOmemble pH peakILHl 

B cpoio oyvepedb, TakOe ABJIEHHe TIpHBed 

Obl K 3a€M€THOMY YMeHBIUeHHIO BeJIHUHH| 

TOKa HaCbILeHHA, KaK 3TO H MMeeT MEC?) 
z 3 Wa repManna (*). SameTHoe yBesMuUeHT| 

<0 7 (@/em2 TOKa HaCbIILeHHA JbIPOK Np MOBBILEeHY} 
Puc. 1. Avogian nonapisaunan pu pac. YAe@vIbHOrO COMPOTHBJeHHA KPeMHUA (| 
TBOPeHHH KpeMHHA n-THna (OObacHenua 3 OM-CM (puc, |, 3) qo 10 om-cm (puc. 
B TeKCTe) 4), OY€BUAHO, CBA3AHO C POCTOM TOJIILUH! 
COM MpOCTpaHCTBeHHOrO 3apsaya Ha rpil 
HHIe€ C 9JIEKTPOJHTOM, B KOTOPOM reHePpHPylOTCA JLIPKUM, MOTpeOsAemble Mf 
aHOAHOH peakyHH (°). 

Ec.im mpeqnonoxKuTb, YTO BCe JbEPKH, pacxosyeMble pH aHOAHOM pacTB| 
PeHHH KPpeMHHA, OOpasyIOTCA TOJIbKO B pe3yJbTAaTe MOBepXHOCTHOH revepaun | 
TO TOra BPA JIM BEMUMHA TOKA HaCbIIeHHA TaK CHJIbHO 3aBHcewla Obl OT yeN 
HOrO CONPOTHBJIeHHA KpemHud. Kpome Toro, Kak NOKa3aJ1 PAHHH, Takoe pe 
TOJOKeHHE MPHBOAHT K HeMONyCTHMO BbICOKHM 3HaYeHHAM TMOBepXHOCTH(| 
PeKOMOHHALHH Ha KpeMHUH. TO OOCTOATELCTBO, YTO JbIPKH, NOTPeOIAeMbIe Ty) 
AHOJHOM PpacTBOPeHHM KPpeMHUA, B OCHOBHOM OOpa3yl0Tca B OGulacTH Mpocrpal 
CTBeCHHOFO 3apsAya NOJYMpOBOAHHKa Ha rpaHulle C BJIEKTPOJIMTOM, JOJDKHO OK} 
3bIBaTb OCOO0e BJIMAHMe Ha XapakTep JelicTBHA WOOaBOK BOCCTaHOBUTesed } 
oKucIMTeeH. Kak ObIuIO NOKa3saHO B paooTe (°), MpHcyTcTBHe B pacTBope HO! 
C2O2- BbISbIBaeT YBeJIMYeHHe TOKa HaCbIILeHHA JbIPOK Ha repMaHHH n-THE) 


STO ABJIEHHE CBASHIBA/IOCb ABTOPaMH C MpHXOJOM Ha MOBepXHOCTS u3 rayOnl) 
NOJYMPOBOAHHKa JONOJHUTEIbHOTO KOJIHMUECTBA JbIPOK B pe3yJIbTaTe elicTB 
CHJIbHOrO 3/IeKTpHYecKoro Nowa. OuepugqHo, YTO Takoe ABIeHHe He OK 
HaOJOaTbCA Ha KPCMHHeEBOM 3/IeKTPOe, TAK KaK JbIPKU, TeHepupyempiell 
oO6beme, MOUTH He yUACTBY!OT B aHOMHOM TIpolecce. OKcHepHMeHTaJbHBIe Te! 
HbI€ MOMHOCTHIO NOLTBEPKLaloT ITO MpeqNooxKenue. AHOLHEIC KPUBbIe, CHAT H 
Ha KpemMHuucp = 10 om-cm Hp = 3 om-cm B 2,5 N HF + 1,0 N KeCalp 
coBlaqaiwoT C KpHBbIMM 3 vu 4 puc. 1, NowyyYeHHbIMH Ges WOOaBOK oKcasés 
KaJIua. 

3aTO ABJICHHE YBEIMYCHHA TOKA HaCbILLeHHA JbIPOK Ip BBELeHHH B PacTB 
oKucauTeeH Tula KsFe(CN)6, oOxapyxkenHoe Tepumepom u Bexom (*), 00Kh 
HMETb MECTO HM JIA KPCMHHEBOrO JJIeKTPOMa, TaK KaK B 9TOM CyIy¥ae TOMOUI 
TeJIbHO€ KOJIMYECTBO JbIPOK BOSHHKAeT HENOCPeCTBEHHO Ha MOBepXHOCTH MO) 
MpOBOAHHKa. STO MOATBepxKaeTca xooM KpuBEIX 5 u 6 puc. |, noviydeHH : 
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B pactBope 2,0 N HF'+ 0,05:‘N KsFe(CN)s. O6e KpuBble, CHATHIE IPH OOpaTHO- 
CMeCIILCEHHOM p — f-llepexoye HM IipH pag30MKHYTOM Wenu, CoBilasalor. 

TakHM 06pa30M, B pe3yJIbTaTe MpOBEeCHHbIX OMbITOB MOsyYeHO HpAMoe JO- 
Ka3aTeCJIbCTBO TOPO (akTa, YTO ALIPKH, NOTPeOIAeMble IPH aHOAHOM pacTBOpeHHu 
KPCMHHA, TeHePpHPy!IOTCA B OCHOBHOM B OOaCTH NpocTpaHCTBeHHOrO 3apAa Ha 
rpaHulle C SJIEKTPOJIMTOM, a He B OObeMe MOJIyIpOBORHHKAa. 


Tlocrynuao 
SLX 1959 
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PU3HYECKAA _XHMHA 


é 
Axanemuk B. A. KAPIHH, MI. B. KO3JIOB u BAH HAHM-4AH 


O TEMNEPATYPE CTEKJIOBAHHSA WEJIWJIOJIO3bI | 


VspecTuo, 4TO Wesmo03a, ABJIAIOULaAcA HaHOoulee 2KeCTKHM TOJIMMepOM, 
He OOHapy2XHBaeT TeMMepaTYPHbIX MepeXOOB H3 OLHOrO PUSHYeCKOTO COCTOA- 
HUA B Apyroe. Mpl npeqnouaraeM, YTO STO CBA3aHO C TeM, UTO yKa3aHHble TeMMe- 
paTypHble TOUKH paclOO*KeHbl BILE TEMMepaTypbl TEPMHYECKOTO Pa3zJIOKeHHS 
Wenuon03sbl. B TO *Ke BpeMaA MpescTaBrAeT OOOH TeopeTH¥eCKHH MHTEpec 
yCTaHOBHTb KaKHMH-JIH6O KOCBCHHBIMH MeTOlaMH ecJIH He OOe TeMIepaTyPHBbI 
TOUKH Nepexomos, T. e€. TeMllepaTypy cTeksOBaHHA 7, HW TeMilepaTypy TeyeHHs 
T;, TO XOTH Obl TOUKY ee NepexOjfla H3 CTeKMOOOPasHOrO B BbICOKOSMACTHYECKOt 
cocTtosHHe T\. 

M3BecTHO Take, YTO CHHKeHHE 7’. WIA JIOObIX AMOPPHBIX MOJIHMMEPOB MOXKHC 
OCYULECTBHTb BBeJeHHEM B TOJMMep TMwacTHPUuLUpyIOUlMX BOOaBoK. ITO Obl 
MOKa3aHO WIA HUTpoWenuONOsbI (1) MH WA TakOrO CHHTeTHYeCKOrO NowHMepa 
Kak IOJIMMOUeBHHA, OOJIaalOulHX BeECbMa, %KeCTKOH KOHGopMallHeH HX MOVIeKy 
JIAPHBIX were (7). UcroubsyA BO3MOX%KHOCTb BBEeEHHA B MOMMMep pa3JIHUHBbI? 
KOJIHYECTB NacTHPULUpyIOULAX JOOaBOK HU MOCcTpouB rpacdHyeckyl0 3aBHCHMOCT! 
H3MeHeHHA 7. OT KOJIHYeCTBa TAKUX NOOaBOK, Ka3alOCb, OblO Obl CUpaBelIH 
BbIM 9KCTPallOJIMpOBaTb SKCMePHMeHTaJIbHY!O IIpAMY!O Ha HYJICBYIO KOHIWeHTpa 
WuIO WwiacTHpuKaTOpa HM TeM CaMbIM OllpeyeiwHTb 7. cO6cTBeHHO NowHMepa 
OTOT IlyTb MbI H3OpauH LIA ONpeMeeHHA TeMMepaTy pb CTEKIOBAHHA IeJJIOO3bI 

na sToK Wenw Oblia UCNONb30BaHa OObIMHAaA CybPUTHAA WeON08a 
NpHMeHAeMaA VIA HSPOTOBJICHHA BHCKO3HOFO BOJIOKHA, CO CpeHHM MOVIeKyJAp 
HbIM BeCOM, PaBHbIM 210426. Buayae ona OUMMaslacb OT CMOJIMCTHIX NpHMecel 
M XKMpOB QMXOpSTaHOM B alilapate CoxcyieTa B TeyeHHe 24 uac., BbICyIIHBAa) 
ach H IA ee TepeBosa B MOPOMKOOOpasHoe COCTOAHHE pacTBOpAZach B 36,0% 
BOJHOM pacTBOpe TpuaTHIeHusaMMOHHHMOKcHAa. M3 storo pacTBopa Le IO03! 
BbICaKHBaIach 10% pacTBOPOM COJIAHOH KUCJOTHI, OTPHIbTPOBbIBaaCch, Tua 
TeJIbHO IIPOMbIBalaCb BHAYae BOLOH, 3aTeEM STHJIOBbIM CHHPTOM VM JH3ITHJIOBBID 
SHpOM, OOpaOaTbIBaacb alleTOHOM H BBICyIIMBaslacb. MoviekyJIapHbiii Be 
TlepeOCaKeCHHOH IeJIOO3bI HAMM He OMpeesasIcA, Tak KaK M3BeCTHO, UT: 
YHebHadt BASKOCTb PasJIMYHbIX THMOB WeJUONO3 B BOAHBIX pacTBOpax TPH3THI 
(PeHHJIaMMOHMHOKCHa WpakTHYeCKN HE MeHAeTCA B TeYeHHe JByX CYTOK CTOs 
HHA (*). | 

B HaBeCKM MOPOMIKa WesONO3bI BBOLNJIMCb JO3HPOBaHHble KOJIMUeCTB 
TPHSTHIPeHHaMMOHMHOKCHa Kak IacTHpuKaTopa B Be eFO BOMHHIX pac 
TBOPOB. SaTeM B CHCTeMy WOOaBsIAJICA alleTOH B KOMYecTBax 10 mat Hal r tenmK 
NO3HOTO MOpOlika, H OOpasi{bI BHICyINMBaIMch mpH 75° To Bos_yuIHO-cyxor 
coctoasnua. M3 cmecu nopouika c NuacTHuKaTopom mpu JaBnenuu 100 atm/en 
H Ip Temmepatype 160° mpeccoBascb Ta6eTKU, KOTOPhIe HCHOMb3OBaICh AI 
OMpeeeHHA TeEPMOMeXaHHYeCKHX CBOHCTB NpOAYKTOB Ha AHHaMOMeTpHyeCKH 
BecaX C NepeMeHHOou HarpyskoH (*). TlopbiueHve Temmepatyppi OcyulecTBAMOC 
co cKopocTbio 1° B Teyenne | Muu. 

PesyJbTaTbl TepMOM€XaHHYeCKHX UCIbITAHHIi MpHBeeHbI Ha pue. |. 

Ilo mepern6y TepMomMexaHWuecKUX KPHBbIX OMpekeAHCh TeMIepaTy PHB 
TOUKH CTCKJIOBAHHA WeJIONOSbI, MaCTHPHUMPOBaHHOH pasJIMUHbIMH KOTMUE 
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BaMH TpHSTHIeHHAaMMOHMMOKcCHa. ITM TOUKH HaHOCHHCbh Ha rpacbuK, 
aPAKTEPH3YIOUMH 3aBHCHMOCTb W3MeHeHHA TeMMepaTypbl CTeKJIOBAaHHA OT 
IHYeCTBAa MWwiacTHpuKatopa (cM. puc. 2, 2). Ikcrpanonsuuel sto KpUBOli 
A HYJIEBY!O KOHIEHTpaluio nulacrudbukatopa yAal0ch ONpejeUTb Temmeparypy 
‘eKJIOBAHHA eNO NO3bI, KOTOpad OTBeYaeT IpuMepHO 370° AA NaHHOrO o6pas- 
a. OHakO onpexenenHe 7. Kak TemMlepatypbl mepern6a TepMOMeXaHHYeCKOH 
DHBOH JaeT HaM 3Ha¥eHHe Tex TemllepaTyp, KOTOpble ABJIAIOTCA rpaHuiteli 
SHHKHOBCHHA BbICOKOIIAaCTHYeCKOH epopMalluH pH anno cKopocTu 
BHeEHCTBUA Harpy3kH. IIpaxTruyecku 93TO O3HayaeT HavalO BO3HHKHOBeHHA 


140, inl 


100 


50 


Omnocumenenan demopmayun 


20 «7 660 7, 80 100 720 40 60 (OC 


Puc. 1. TepMomexannueckne KpHBbIe o6pa30B WeO03bI, macTudy- 

IH POBaHHbIX ee ee KoumuuectBo miactudpukato- 

pa oT Beca cmecu: 1 —37%; 2—35%; 3 —32%; 4— 30%: 5 — 
28% ; 6 — 25%; 7 — 20%: & — 10% 


bICOKOSIACTHYECKUX, KAYYYKOMOMOOHEIX CBOHCTB MOJIMMepa, H MOXKHO CKa3arTb, 
TO Kay4yKOMOOOubIe CBOHCTBA Y IeJIJOO3bI MOTJIH Obl BOSHUKHYTb TOJIbKO Tipu 
emlepaTypax Bbille 370°. 

C Apyrok CTOPOHE!, MBI BIpaBe OLlCHHTb HU Ty TeMMepaTypy, pH KOTOpOH Bos- 
WKaeT MHHUMaJIbHaAd MOJBHXKHOCTH WeneH, XapakTepH3ylollaA MepBble MpH3Ha- 
WM BBICOKOSIAacTHYeCKOH JepopMalluu. OTOM TeMUepaType COOTBETCTBEHHO OTBe- 
aeT TaKaA CKOPOCTb pesaKCalMOHHBIX Mpoleccos, pH KOTOpOH MoryT ocylle- 
[BIATbCA HU mHOObIe CTPyKTYPHbIe H3MeCHCHHA, CBA3AHHbIe C MOBUXKHOCTbIO 
eleH. STO 3Hauenne 7. opeemaeTca NO U3rHOy TepMOMeXaHHYeCKOM KpHBOH, 
TO COOTBETCTByeT KjlaCCHuecKOMy OlpeeseHHio 7’, JIA HH3KOMOJICKY JAP HbIX 
emlecTB. Jai HarmaAyHocTH Ha puc. | AWA TepMOMeXaHHYeCKOH KpHBOH 3 B 
ayecTBe IIpHMepa O603HayeHbI OOe TemMepatypHble TOUKH (7, Ts). 

Ha puc. 2 qaHbl 3HaveHHA Kak T., OMpeeseHHble 10 Hayaly usrMOa TepMo- 
e€XaHHueCKUX KPMBbIX (7\), TaK MH 3HaYeHHA TeMMepaTYPbI, COOTBETCTBYIONLHe 
3HHKHOBeHHIO KaywyKONo_0OHOH ympyrocru (7>). 

M3 sTuX WaHHbIX cylekyeT, 4YTO Kay 4y KOMONOOHbIe CBOHCTBa MOryT BO3HHK- 
Th B IlesOI08e Ip TemilepatType BbIie 370°, a TeMiepaTypa CTeKJIOBaHUA, 
%Ke KOTOPOH HEBO3MOXKHbI HH MPOABJICHHA BbICOKOSaCTHYCCKUX CBOHCTB, 

CAMOMPOH3BOJIbHbIe CTPyYKTYPHble H3MeHeHHA, OTBeYaeT 220°. 

Ilo mpuynHam ruaBHbIM O6pa30M HUcTopuueckoro XapakTepa Wessio103e 
erla MpHMHCbIBasOCb OCOG0e MECTO CpeAM BbICOKOMOJICKYAPHBIX COeIMHeHHH 
o6me. B To %e BpeMa LemIONI03a, KaK H3BeECTHO, ABJIA€TCA MOHMepOM C JIK- 
HHbIMH WH peryAPHO MOCTPOCHHBIMH MOVIEKYJIAPHbIMH WellaAMH, MH HaM Iipej- 
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eTAaBJIAJIOCb BECbMa CYIULeCTBEHHbIM IIpaBHJIbHO ONeCHUTb Ce MOJIO*KeHHe B PAL | 
JIpyrux MosuMepos — TaK, Kak MbI MOCcTyMHIH 6bIl CO BHOBb MOJIYYeHHbIM CHH- | 
TeTHUeCKHM MOJIMMepHBIM IpoxyKTOM. B 9TOM cilyuae OlpeNesieHHe TeMMepatyp | 
TlepexONOB W3 OMHOFO (busHYeCKOrO COCTOAHUA B ApyToe ABJIAeTCA MepBOH Hae | 
YabHOH XapakTepHCTHKOM CBOHCTB MOmMMepa, HU NOTOMY onpeyenenve TeMIMe- | 
paTypbl cTeKIOBaHHA Kasasl0Ccb HaM BeCbMa CYUeCTBeHHDIM Is 10> | 
TIOHUMaHUA CBOHCTB IWeVJIJIIOJIO3HI. 

B pesysbTaTe NOyYeHHA NpHBeAeHHBIX BBILITe 9KCH€PHMEHTAJIbHbIX LAHHBIX | 
MbI yOequsucb, YTO TeMMepaTypa CTCKIOBaHHA IeJIIIOOSPI JI@KUT MPHMepHo | 
ua 40° pple TemmepaTypbl ee XHMHYeCKOrO paciaa, “60, KaK H3BeCTHO, JO- } 


CTATOUHO HHTEHCHBHOe XHMMYECKOE PasJOXAKEHHE LedJOOSbI HATHHACTCA YIKE } 
co 180° (5). CremoBaTesbHO, CaMa 4H-ff 


ah cTad Weo03a Bcera CyllecTByeT } 
Ae TOJIbKO B CTEKJOOOPpas HOM COCTOAHHK. | 


. C sTHM CBH3aH TOT KOMIIJICKC } 
a cx CBOHCTB, KOTOPbIH BBbIJeAeT IWeJIJIO- | 
\ osy 43 Bcero pala CHHTeTHYeCKHX 
May ‘pe TIOJIMMePOB, HaMepeHHO CHHTesHpy- 
Ae Be eMbIX TaK, UTOObI TeMMepaTypbI Mepe-| 
a a ae Se ene aie XOJIOB y HUX BCera HaXOJHJIMCb HUKE} 
TemliepaTyp XHMHYeCKOrO paciiaya.| 
B meppyto ovepelb Wesio103a Upes-| 
BbIvaHHO JlerKO OOpasyeT HepaBHO-| 
BeCHbI€ CTPyKTypbl, HOO NOLBuxK-| 
HOCTb MOJIEKYJIAPHBIX WeneH B MOIH-} 
= ri 0 0%  MePHBIX CTeKsIaX HMYTOKHO Maula, a’ 

Konuenmpauua naacmugukamopa >  BCAKOe Bo3selcTBHe Ha WeJJIONO3y 

6yeT, ECTECTBEHHO, MCHATb B3aHM-f 

Puc. 2. 3apucumocTH Temmepatyp creKnopanuag HOC PpacilOJIO7RKeHHe WeneH, a OTcioqa’} 
te003bI T¢ OT KCIHYeCTBA BBEJeHHOTO lac- HU CTpyKTypy MaTepHaJa. Co cTeks0-} 
EA aee eaeiemimeree cree nese Gree 
J— mo TouKe ee 2 —m0 TouKe nenemaéa OOCTOATEIbCTBO, YTO MIA cos ,aHHag 
TeX HIM HHBIX CTPyKTyp H B OcodeH~§ 

HOCTH OPHE€HTHPOBaHHbIX BbICOKOyNO-t 

PAMOUCHHBIX, HEOOXOLMMO BO3eHCTBHe BHEIIHUX CHU. 
Hakonell, 9JleMeHTapHO ACHOH CTaHOBHTCA M pHa aMOpdHOcTH LessHO-| 
J103bI, HOO HH OHO BELIECTBO HE MOXET KPHCTAJMH3OBaTbCA BOOOULE, eCJIH OHO, 
HaXOJHTCA B CTeKOOOpasHOM cocTosHHH. IIpu BBe_eHHM 2%Ke HASKOMOMeKYyIAp-h 
HBIX BEWLeCTB, CHOCOOHBIX MOHH2KaTb TeMMepatypy CTeKOBaHHA NOMMepa, Hapy-| 
WlaeTcCA TOT reOMeTPHYECKHH NOPALOK B pacnOMORKeHUH WeMHbIX MOJIEKYUJI, KOTO-} ) 
PbIH CylkecTBOBaJ! B YMCTHIX JMHCHHBIX MOMMMepax HM KOTOPHIN HeEOOXOLUM AaAy 
KPHCTaJIIM3alMH MOJIMMepHOrO BellecTBa. | 


MockoscKuii rocyJapcrBeHHbIit yHuBepcuter TMocrymuao 
um. M. B. Jlomonocosa 9 X 1959 
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PHSHYECKAA XHMHA 


A. 10. HAMHOT 


MAKCHMYM PACTBOPMMOCTH KOMMOHEHTA TFA30BOH CMECH 
B )KUAKOCTH 


(IT pedcmaenexo akademuxom C. H. BoaodKoeuuem 12 VIII 1959) 


Vspectuo (1), YroO 1) PpacCTBOPeHHH HEKOTOPEIX YHCTHIX Fa3s0B B *KUKOCTAX 
aOJOaeTCH MAaKCHMYM PaCTBOPHMOCTH B 3aBUCHMOCTH OT JaBJIeHHA, 

TepMoquHaMuyecKHH aHaJIM3 ABJIGHHA MAKCHMYMa PaCTBOPHMMOCTH B JBOH- 
oH cucTeme, mpoBemenHpli WM. P. Kpuuescxum (*), qaeT caemyioulee ycoBue 
akCHMyMa: 


— 


Ni (0; — 0;) + Nz (0, — 0;) = 0, (1) 


ie N, u Ne — MOJbHbIe JOH COOTBETCTBEHHO KOMMOHeHTAa | (pacTBopuTess) 


KOMIIOHeHTa 2 (pacTBOpeHHOrO [a3a); Vy H UV. — NaplHaJIbHble MOJIbHbIe OObe- 
bl KOMIIOHEHTOB, HHeKC’ (LUTpPHX) 
THOCHTCA K 2KUIKOH (pase, HHeKC”’ cw! 
Ba WITpuxa) K ra3z0BoH dase. 
Ecam comepskaHvem apoB pac- 
OpUTeIA B ra30BOH case MOXKHO 
yeHeOpeub, TO YCJIOBHe MaKCH- 
yMa IIpHHuMaeT Ooulee Mpoctyto 


opMy f 


cSt 


Up = 02, (2) 


€. MpH MaKCHMyMe pacTBOpH” = ~)——“pigga 7g 3,400 30000 Tamm 
CTH NapWWaJIbHbIv MOJIbHbIV 


beM a3a B  pacTBOPeHHOM Puce. 4 

CTO HMM paBeH MOJIbHOMYy 

eMy UHCTOrO fa3a Mp Tex %e aBeHHH MM Temlepatype (v2”), 
VispecTubie CulyyaH MaKCHMyMa PaCTBOPHMOCTH YHCTHIX Ta3s0B B XKUAKOCTAX 
HOCATCA K BbICOKUM JaBJICHHAM B JMalla30He OT THICHYH JO HECKOJIbKO THICAY 
wocdep. IIpu pacTBopeHHu B XMAKOCTH CMeCH ras0B MaKCHMyM pacTBOpuMOcTH 
If KOMMOHEHTA CMeCH) MOXKeT HaOMOLAaTbCA DJIA HEKOTOPbIX ra30B pH cpaB- 
T@JIbHO HH3KHX JaBseHuAx. Tak, pacuyeTOM HaMH ObIIO HalieHo, 4YTO Mpu 
CTBOPeHHH B Bose mpu 40° cmecu MpolaHa H MeTaHa, CofepKallleH NOcTOAHHOe 
) HeOOIbUOe) KONMYeECTBO MpOlMaHa, COfepxKanHwe pacTBOpeHHOrO B BOE 
ONaHa OJMKHO BO3pacTaTb NO aBleHuA OKOVIO 90 arm. IIpu Jambueliwem yBe- 
JeHHU JlaBJICHHA CMeCH COepKaHHe Npolana B Bose, HaXOMAUlevica B PaBHOBe- 
A CO CMECbIO, JOJRKHO yMeHbIlaTbcs. & tic 
Anasm3 SABJIe@HHA MaKCHMyMa PpaCTBOPHMOCTH KOMMOHeHTa TpOHHOH cMecH 
KeT ObITb MpOHsBeyeH Ha OCHOBe AMpepenMaJbHOrO ypaBHeHUA AByxdas- 
‘O papnopecus. PaccMaTpHBaeMasd TpOliHad CHCTeMa COCTOHT H3 2%XHUKOrO 
amoHeHta | (pacTBopuTesb) H AByX Ta3OBbIX KOMMOHeHTOB 2 u 3. ComepxKa- 
2M WapOB pacTBOpHTejA B ra3s0BOl chase NpeHeOperaeM. IlpupaBynBaa Wud- 


eHUMal XHMUYECKOTO MOTeHI\Masa KOMMOHeHTa 3°B ras0Bol dbase dus Aud- 
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tbepenuuasy STOO KOMMOHeHTA B %KHAKOH chase du, B yCOBHAX deena, | 
OcyllecTBsIeHHA (bas, NOCTOAHHOM TeMMepatypbI MH MOCTOAHHOTO COCTaBa Ta30BOH! 
(basbl, Halijjem 


Y,— 05 — (4g / ONS), yf (ON / OP) 
3 


cocym., T, No N. 


? > 


(2s) = hati 
oP cocyut., T, Ny, Na ge (Ov /ON, 2 Ae 


2 


Ycu1OBH€M MaKCHMYMa PaCTBOPHMOCTH ABMAeTCA PaBeEHCTBO HYVJIlO MPOH3-| 
BomHOKM (ON./OP)cocym.,T, Nj, Nj, T. €. PaBeHCTBO HYyJO UYHCIMTeEIA ypaBHe~| 
HHA (3). | 

Tua cuctempl Boga (1)—metaH (2)—mponan (3) BeMMYHHbI, BxXOAAUMel 
B UCIHTeb ypaBHeHusa (3), usBecTHHI. TlapunambHble MOJIbHbIe OObEMbI NpPO-/j 


maHa Us B CFO JBOMHbIX CMeCAX.C MeTAHOM ObIIM onpeyeteHbl CeliyxKeM HU 
Jlecu (°). [lapuvanbHpmt MowbHbIi O6beM MponaHa, paCTBOpeHHOrO B BOJe,| 
ObluI U3MepeH B padote (*). Ms mpopegenHptx Hamu copmectHo c M. M. bos-| 
Wapesoit (*) SKCMepMMeHTAIbHbIX MCC/e{OBaHHi 10 PacCTBOPHMOCTH CMeCH Me-| 
TaHa HW mponaHa B BO€ MOXKHO HaliTH, 4TO BeMUHHAa (Op,/ON,)P,7.NgX | 


x (ON /OP)cocym.,7,N",N’ Masia 110 cpaBHeHuto c v,. IlpeneOperan 270 BemH-§ 
2 3 | 


4UHHOW, NOJYYHM, UTO YCJIOBHeM MakcuMyMal| 

pacTBOPHMOCTH MpomaHa, HaXOAAeroca Bh 

CMeCH C MeTaHOM, ABJAeTCA PaBeHCTBO/ 

MapiHasIbHOrO MOJIbHOrO OObeMa IIponaHall 

B Tra3s0BoH (ase MaplHalIbHOMY MOJIb-| 
HOMY OObeMy ponaHa B X®HZKON chase.| 
TlapivaibHbili MOJbHbIH OObeM 1po-[ 


Pree aHa B YrasoBoi ase v, Hs00paxKeH| 


Ha pvc. | Kak (byHKiMa faBneHHua MpH) 

Temnepatype 37,8° u npx N,= 0,1 (?).| 

Ha 9TOM Ke PHCyHKe MpoBpeseHa NpAMad, COOTBETCTBYIOMad 3HaYeHHIO Map-| 
WHaIbHOrO MOJIbHOrTO OObeMa TNpoMaHa, pacTBOpeHHoro B Bose mpH 29,1° H) 
TIpH aTMocdepHom JaBvieHun (°). [I[pHHumaa Bo BHUMaHHe CpaBHUTe/IbHO He-| 
OOubINYIO TOUHOCTh SKCIePHMeHTaJIbHOrO ONpeseseHHA MapilwabHOro MOJIb-| 
Horo OObeMa paCTBOpeHHOrTO B BOse ponaHa, npeycTaBlaerca nomyciavaaay 
MpeHeOpeyb HEKOTOPbIM OTMUMEM B TeMMepaTypaX ONpefeeHUA Vz H Vz HU 3a-f 
BUCHMOCTbIO MaplWasIbHOrO MOJIbHOTO OObeMa PaCTBOPeHHOTO B BOE nporaHa| 
OT JlaBeHuA. | 
| 


—" 
il 


Ha puc. | B aByx TouKax P, u Ps, B KOTOPHIX KPMBaA Vs mepecekaeTcs| 
C IIpAMOH V3, MpousBoyqHaA (ON ,/OP )cocym.,7 NN’ WOKHAa ObITb paBHa HYJINO,| 


T. €. JLOUDKHEI HaOJOWaTbCA SKCTPCMYMbI PACTBOPHMOCTH B 3aBHCHMOCTH 01) 
WaBleHua. OQkcTpemyM pu aBnenun P,= 90.4 COOTBETCTBYeT MAaKCHMYMY| 
PacTBOPHMOCTH HM SKCTpeMyM IIpm JaBnenun P; MuHumMymy. Jlapaenve P,| 
COOTBETCTBYeT TOUKe MepervOa KPHBO PpacTBOPUMOCTH, Ka¥4eCTBEHHBIi BHI} 
KOTOPOH v300paxKeH Ha puc. 2. I 

CgoeoOpasve pacTBOpHMOCTH B 2KMAKOCTAX Mpolana us ero TasOBbIX cMeceks 
C MeTaHOM OllpeyesxeTCA TeM, UTO NapluaJbHbI OObeM polana, Haxoaulerocs 
B ras0BOH (base B CMeCH C Me€TAHOM, Ip CpaBHUTebHO HU3KUX aBJeHUAX cTa 
HOBHTCA MeHbIlle OObeMa 2KMAKOTO Mpolana Kak B YHCTOM COCTOAHUM, Tak UV t 
PacTBOPeHHOM B XKHAKOCTAX cocTosHHH. B ompeyeseHHOM JMallagzoue JaBuenuti } 
COCTaBOB H TeMIepaTyPp NaplHaJIbHbIe MOJIbHbI€ OOEMbI MpOlana B ero cMecH (| 
MeTaHOM B Tra30BOH dbase UMeIOT JlaxKe OTPUaTebHYyIO BemMuUHy (°). | 

TloqoOubIM xe O6pasom BeyT ce6a B CMeCH C MeTaHOM Hu Ipyrue yrsleBogo.| 
post Mapadunoporo pagza'— 6ytTan u Gouee Taxemie (2). [na 3TUX KOMTIOnEH) 
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OB B CM€CH C MeTaHOM IIPH pacTBOpeHHH HX Kak B BOJe, TaK H B APyruXx *KAT- 
OCTAX JOJDKeH IPH CpaBHHTeJIbHO HU3KHX JaBJIEHHAX HaOsIOaTbcA MaKCH- 
'yM pacTBOpHMOcTH. 


Beecoro3Hblli HedpTera3cBblii Tlocrynu10 
Hay4HO-HCCAeENOBATeJIbCKHM MHCTHTYT 2 WL ISS 


UWHMTHPOBAHHAA WIMTEPATYPA 


1Y.P. Kpuuespckui, M@asopble paBHoBeCHA B paCTBOpaX MpH BbICOKHX JaBule- 
wax, 1952. *B. H. Sage, W.N. Lacey, Thermodynamic Properties of the Ligh- 
er Paraffin Hydrocarbons and Nitrogen, N. Y., 1950. * W. L. Masterton, J. Chem 
hys., 22, 1830 (1954). “4 A. 10. Hamuor, M. M. Bougzapesa, Bcecow3y ned- 
eTa30BbIli H.-H. HHCT., Hayuno-rexu. cOopH., B. II, 1959, crp. 60. 


Jloxxayp Akagemuu nayx CCCP 
1960. Tom 130, Ne 2 


‘OH3HYECKASA XHMHA‘ 


tO. B. MJIECKOB 
PEAKUMH BOCCTAHOBJIEHHA HA TEPMAHHEBOM KATOJIE 
(ITpedcmasneno akxademuxom A.7H. Ppymxunoim 17 1X 1959) 


B 9sleKTPOXUMUYeCKUX MpoweccaX Ha MOJyMpOBOAHHKOBOM SJIeKTPoOse MOTYT | 
MIpHHUMAaTb yuacTHe CBOOOLHBIe QeKTPOHbI HU WbIPKH. Panee OblJIO BbICKa3aHO_ 
MuHenHue (7), UTO BOCCTAHOBHTEJIbHbIC PeaKUHH Ha TepMaHHeEBOM dJIeEKTPOe Mpo- } 


TeKkaloT C yY¥aCTHeM CBOOOJHEIX 9eKTPOHOB. CorsacHo Apyromy NpesmonoxwKe- | 


Huo (2), Ip BoccTaHoBNeHHH K;Fe(CN), Ha repMaHHeBOM KaTOJe 9JIEKTPOHET | 
mepexogsat Ha nonst Fe(CN)§~ 43 BasleHTHOM 30HbI repMaHHA, OCTaBAa B HeH | 
aeipku. B npexHel padote apTopa (*) IpAMBbIM MeTOJOM ObIJIO JOKa3aHO HaMUHe | 
WWKEKUMH JbIPOK B repMaHHi n-TuNa MpH BOccTaHoBseHuH MOHOB Fe(CN)é¢- | 
u MnO. Takum o6pa30m, rpaHulla pasyesa repMaHu — SJIEKTPOJHT MOXET | 
CJIYKUTb KaK Obl YMUTTEPOM B CJlyyae NpOTeKaHHA Ha HEM HEKOTOPbIX BOCCTa- 


HOBHTEJIBHbIX IPOMeccoB. 


Ilembio HacTOseH padoTbl ObIIO MCCeqOBaHHe KHHeETHKH H U3MepeHHe | 


KOS(PPHUNEHTA HHXKEKUMH (OJ BaJICHTHbIX 2JIEKTPOHOB B OOMIEM TOKe) HeKO- 
TOPbIX peaKIHH BOCCTaHOBJICHHA Ha TepMaHHeBOM 9dJIeKTpOre. 


MeToAuUKa 9KCTNeEPUMeHTA 
py 
QNEKTPONb! LIA USMePeHHA KOSPPUIMeEHTa MHKEKIMM MpelcTaBsAM coool , 


JAMCKH 2MameTpom 6 MM H TOJIMIMHOH OKOWIO 0,12 MM, H3TOTOBJIEHHbIe H3 MOHOKPHC- | 


TaJlIMYeCKOrO repMaHHA -THMa C yebHbIM CONPOTHBJIEHHeM p 2,5 0M-CM MH LuGp- 


(y3HOHHOH AMHOK gbIpoK L 0,5—O0,7 mM; kKpucTassorpaduyeckaad OpHeHta- | 


wus (111). Ilo oxpyxHocTH fucka pacnouarasica KObIeBOH OMM4eCKHE 


HHKeJeBbIH KOHTaKT, IpHmatHHbI ooBom. Ha ogHoOH cTopoHe repMaHHeBoH | 
IIaCTHHKH B WeHTpe HaxOWHJICA p — n-Mepexon, OOpasoBaHHbI BIaBIeHHeM | 
HHMA (HaMeTp Nepexoya OKOWIO 3 MM). KayecTBo 060H%X KOHTAaKTOB HpoBeps- { 
JIOCb CHATHEM BOJIbTaMMePHBIX XapaKTePHCTHK B NOCTOAHHOM TOKe, a TakxXKe B | 
TI€p€MeHHOM TOKE C NOMOILbIO KaTOAHOrO ocluOrpada. Bes noBepxuHoctTb | 
SJeKTpOa MOKPbldalacb CHJIMKOHOBBIM JaKOM M NapacpHHOM, 3a MCKJIOVeHHeM | 


Kpyra Juametpom !—2 MM Ha CTOPOHe, NpOTHBOMOJIOKHOK p — n-Nepexopy. 
Ora cBoOo(HaA MOBeEPXHOCTh NOMEMLaach B IJIEKTPOJIMT, B KOTOPOM HaXOJHJIHCb 
BCHOMOFaTeJIbHbIM SJIEKTPON TIA MOMApPH3alluM M 9JeKTpOd cpaBHenua. IIpu 
MIpOlycKaHHW KaTOQHOrO TOKa Yepes rpaHWuy repMaHHl — 9eKTpOMMT Ona 
ABJIANaCb SMHTTEPOM; KOJWJICKTOPOM CJlyxKus p — n-nepexon. M3menenne 
oOparHoro Toka KovieKTopa A Jona (PH CMeWeHHH Vuong = 3B) B 3ABHCHMOCTH 
OT TOKA BOCCTAHOBJICHHA J poccr 3AMMCbIBAIOCb C MOMOLI[bIO S/IEKTPOHHOrO Mo- 


aaporpadha I19-312; us MOwyYeHHbIX JaHHbIX PaCCUNTbIBaacb BeNM4YMHA KOSp- | 


eel 


(PHIMMeHTa yCHJIeHHA MO TOKYa = 7 


STOrO cBoeobpasHoro TpHora 
BOCCT Viona 


(BCe H3MepeHHA IIPOBOAMJIMCh B MOCTOAHHOM TOKe). TaK Kak paccTOAHHe OT p — | 


n-Mepexofa WO SIeKTPOHTa He MpeBbitano 7O—80, TO MouTH BCe JbIPKH, 
HHKCKTHPOBAHHble B JJIEKTPO IICKTPOXMMHYeCKOH PeakMel, WOCTurau KON- 
JiekTOpa (KoapulenT Nepeqayn B IJIOCKOCTHBIX TpHOMaX aHAaNOrMYHOH KOHCTpPyK- 
uuu cocraBisaeT 0,96—0,99). [ostomy usmepeHHble BeMYMHBIG IpakTH4eCKH COB- 
NaaioT Cc KosPHILMEHTOM MWKEKIMH Y Ip yCOBMH,YTO CKOpOCTh NoBep XHOCTHOH 
peKOMOHHallMu Ha rpaHule repMaHul — 9neKTpommT mana. HesnauuTenbuan 
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i 
; 
enMuuna A /yonn MPH MOrpy2%KeHHu Cyxoro deKTpofa B UccwIeyemMble pacTBo- 
bt (Mp Jpoccr = 0), a TAKE MMTepaTypHble JanHble (4, 5) MOKasbIBalOT, YTO 9TO 
peqMoslOx%KeHve, MO-BUAMMOMY, ABJIAeTCA OOOCHOBAHHbIM (B OTCYTCTBHe aycop- 
HpOBaHHOTO BOJOpOa Ha BQIeKTpose). 

Ilomapu3alMOHHble KPHBbIe€ CHUMaJIMCb Cc NOmMOULbIO NomAporpada I19-312 
a BpallalolluXCA JMCKOBBIX SJIEKTPOaX 3 NaTHHbI H MOHOKPHCTaJMM4YeCKOrO 
epMaHuA n-THNa (p = 1,8 om-cm, 
_=0,3 MM) u p-THla(p =2,8cM-cmM, ya J 
, = 0,3 mm). (00 

Tlepex u3MepeHuaAMH repMaHneBble 
JIEKTPOJbI TpaBHIuCcb B cMecu CP-4. 
IpHMeHAJIMCbh peaKTHBbI BBbICOKOM 
TelleHH UNCTOTHI. Bce u3sMepeHHA 
POBOAMMCh B aTMOCHepe OUHLLeH- 
oro a30Ta B TeMHOTe. SHaveHHA 
JIEKTPOJHBIX MOTeCHWMaJIOB IpHBoO- 
ATCA MPOTHB HOPMaJIbHOTO BOJO- 
ORHOTO JJIeEKTPOa. 


£KOSis—-— 


, 


50 


f 


7A 


1 


2! 777) __ GMa 
lomyueHHbHe pe3yabTaTH /Bocem 


Puc. 1. Msmenenve COpeTHoro TOKa KOJWJIEK- 
U 3ME€PeCHHe KOJI ob duyu- TOpa B 3A€BHCHMOCTH OT TOKA BOCCT@HOBJICHHA: 


HTa HHKeKUUNH. Hapuc.lnpu- 1! —KMnOy 2 — KaFe(CN)s; 3 — KJs; 4 — 
eJleHbI KpuBbIe 3aBHCMMOCTH Al conn xunou; 5 — K2Cr20z 

tIgoccr WA 5 pPasuMUHbIX OKUCJIMTE- 

eu. Bo Bcexcalyyaax a JIexKUT MexyyO u 1 u, kpome GiOrs, He 3aBHCHT OT 
cer (TaOs. 1). 

BocctaHopsienue H,O, He BavseT Ha Iyonn HW, CJIEQOBATeJIbHO, HE COMNPOBOXK- 
aeTCA HHKeKUMeH bIpOK B TepMaHHli. B cayuae K3Fe(CN), uw KMnO, 
e€KOTOpOe BJIMAHHE Ha & OKa3bIBaeT KOHICHTpalHA OKHCJHTeIA; B cyyae 
Jg ® H€ 34BMCHT OT eFO KOHILeHTpallHH. 

Ta6bsauua 1 


Boccranasnusa- | Kony. Boccranas- epe Norennnan | Koob@unuent BAS CUM SECS 
ONLEeCA BELLECTBO Bae eat | tenes ay rat Seonenae B BS NT Pee 
KMnO, OmI2 4 N H2SO, On2 0,78—0,88 43,9 
K3Fe (CN) 0,28—0,56 (a NeKOrH —0,2 0 ,66—0,80 8,6 
KJs 0,14—0,33 Ne) OFZ 0,42 2, 

XHHOH : LING HosOx —0,4 0,38 oe 
KsCr20, 0 ,04—0 , 12 1 N HeSOg —0,4 0 ,03—O0,08 83 
H2O0, 0,4 0,3 N KsSO4 =n 0) 20 


V3mepxemble 3HaveHHA G% OUCHb YYBCTBUTEJIbHbI K COCTOAHUIO MOBepXHOCTH 
mekTpoga. C yBemuueHveM OTpulaTebHOrO MOTeHIMasla TepMaHHA, MO Mepe 
PpuOM2KeHUA K MOTeHIMay BbINeIeHHA BOROpOa, & HayMHaeT MaaTb (puc. |, 
). Brrenstomnlica Ha repMaHHeBoM KaTOe BOROpOn, ancopOupysxcb Ha Mouy- 
POBOJHHKe (HIM BHELPAACh B KPHCTaJIMYeECKyI0 pellieTKy), pe3KO yBeMYMBaeT 
<OPOCTb MOBepXHOCTHOH pekoMOuHalMH (°), YTO COMpOBOxMaeTCA U3MeHeEHHeM 
NEKTPOXHMMYECKHX CBOMCTB TrepMaHHA (7, °). OvueBpagHo, agcopOuua Bojo- 
oa HauMHaeTCA Ip MeHee OTPHILAaTeJIbHbIX NOTeHWMadax, YeM ero BHH- 
O€ BLIJ|eJICHHE Ha IJIEKTPONE, HM BbISbIBAeT YMeEHbUeHHeE Kooppulluenta Nepeqayn 
DUMCHABLUMXCH DJIEKTPOJOB, a CJIeOBaTeIbHO, H a. BosMoxKHO, MaJIble 3Ha- 
CHUA & B Culyyae BoccTaHoBseHuA K,Cr,O, u OTCyTCTBHe HHAKEKUMH MPH BOC- 
faHOBsIeHHH HeO2 OObACHAIOTCA TEM, YTO STH PeaKILMU NpoTeKaloT pH BecbMa 
[PHIaTeJIbHbIX MOTeHIMasax, BONM3H MOTeHUMala BbI,eeHHA BOLOpoa, 
, CUIEOBaTeIbHO, Ha HAaBOJOPOXKEHHOM JIEKTPOLE. 
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Tlonapu3auuoHHbe KPHBbe BCeX HCCENOBAHHEIX BemLeCTB: i} 
(cocTaB pacTBOpoB yKa3aH B TaOuI. 1) Ha SvIeKTPOMaxX M3 TaTHHbI repMaHHa |} 
n-THIa HMeIOT (OpMY XOPOLIO BbIPaKeHHOH BOVIHbI, IPHYeM MJIOTHOCTH Mpee/b= | 
HOO TOKa inp Ha OOOHX MeTaJJIaX OJ\MHAaKOBAa (KPHBad BOCCTAHOBJICHHA KMnO.') 
Ha repMaHuH coyepxKuT 2 BowHbI). [lioTHOCTh MpexesbHOrO TOKa NpOnopiHo™ H 
HaJlbHa KOPHIO KBajpaTHOMy H3 YIJIOBOM CKOPOCTH BpallleHuA IWIeKTPola @ ; 
(puc. 2, 4); culeqoBaTeJIbHO, NpefesIbHbIe CKOPOCTH peakWMH BOCCTaHOBJIeHHA | 

: Ha Pt wu Ge n-THNa ONpeesAIOTCH CKOPO-} 

— 4  CTbIO Judpy3uu B pacTBope YacTH BOCCTa~} 
HaBJIMBalOUlHXCA BelllecTB K MOBepXHOCTH © 
3leKTpona (*) H He 3aBHCAT OT MaTepHasia 
aeKTpowa. OcBeueHHe I/eKTpOwa He Me-: 
HACT BbICOTbI BOJIHbI H MOUTH He BJIMAeT HA} 
(bopMy MouApHsatHOHHOH KpHBOK Ha rep- 
MaHHH N-THIIa. ! 

Kpuspie soccranoBienua KsgFe(CN)g, | 
K,Cr,O,, xuHoHa H H2O2 Ha AbIPOTHOM rep- | 
MaHHM TakxKe coyepxat | BomHy (KpHBaA } 
KMnO.a 2 BowHbI), MpHuemM  BeJIMUHHa} 
inp Ta Ke, YTO M Ha 9MeKTpogax us Pt H} 
Ge n-Tulla Jo unoTHocteli ToKa 20 ma/cm*} 
(B cnyyae KsFe(CN)s — go 100 ma/cm?). } 
IIpeqenbHIi TOK MponopunoHaeH Yo, | 

0 7 oy OyqHakO KpHBble CABHHYTH Ha 0,2—O0,3B.) 

va B CTOPOHY OTPHIlaTeIbHbIX 3HaAUeHHH MO- } 
Puc. 2. 3aBucHMocTb mpesembHOorO TOKa Genseie aia pistecssebre ese MC sd a 
poccranopsienua KJs (0,096 NV) ua ppa- e n-THIla; MpH OcBeleHHH 92JIeKTpoza 
MalOUleMCsH HCKOBOM repMannesomanekt- OHH MpHOuIMKaloTCA K COOTBETCTBYIONLEM | 
pone orV@. 1— Ge p-rana; 2—1o xe KPMBbIM, CHATHIM Ha 9/JI@KTPOHHOM TrepMa-| 
(pH yMepeHHOM oOcBelleHHM aeKTpoqa); HHH. 
3 — To xe SS ine aes QNEKTPOL); Bpicota BOvJIHbI BOCcTaHOBJIeHuA KJs Ha | 
piesa Ge p-ruma (puc. 3, /) Menbule, vem na Ge} 
n-THIla, U MaJlO 3aBHCHT OT pa3MelUMBaHHA pacTBopa (puc. 2, /). Ilpu ocBemjennu 
SNeKTpOa KPHBaHt HE TOJIbBKO CfIBUraeTCH B CTOPOHY MOJIOXKUTEbHBIX | 
3HaveHui NOTeHWMasla, HO HM BeHUMHA Ipe_esbHOro TOKa yBesMUMBaeTCA 
M JOCTHIaeT 3HAYCHHA, COOTBETCTBYIOMLEFO SJIEKTPOZaM u3 Pt u Ge n-TuNAa (puc. 3, - 
2). Takoe Ke BUIMAHMe Ha BOJHY BOCcTaHOBJeHHA KJ3 oKa3bIBaeT MpeqBapH-. 
TeJIbHOe HABOJOP axKUBAaHHe IeKTPOMa (pu nOTHOCTH TOKa 10 Ma/cm? B TeyeHHe, 
1—2 muu.). Ha cuuibHo ocBeueHHOM HJIK HaBOJOPOXKeHHOM repMaHHH p-TuMNa per , 
JeJIbHBIL TOK TpOnopiMoHaen V ® nouTH BO BCeM HHTepBase HCHOMb3OBaHHbIX 
MlOTHOCTeH TOKa (puc. 2, 3). IIpH yMepeHHOM OCBelLeHHM SueKTpowa MpaAMas . 


: ie 
hao M@KLY inp HW V @ WMeeT MeCTO B HeEGOOJIbIIOM MHTepBave' 
bop (puc. 2, 2). 


q 


\ 


O6cyKAeHHe PeBYMETATOBRB 


IIpuBexenuble BbILe 3HaYeHHA KOIPpuILHeHTa HHXKEKILMH MOKa3bIBal0T, YTO BO 
BC€X PaCCMOTPEHHEIX CJlyyaax (KpoMe H2O2) B peakI{MiO BOCCTAHOBJIEHMA Ha rep- 
MaHHEBOM 3VJIEKTPOe BOBJIEKal0TCA Kak CBOOOJHbIe, TaK H BaJICHTHbIe 9JIEKTPOHBI. 
J{poOuble H He BCera MOCTOAHHbIe 8HAYeHNA Y He MOSBOMAIOT, MO-BUUMOMY 
CBASATb JOJO CBOOOLHbIX HM BaJICHTHBIX 9JIEKTPOHOB C KakOli-1H60 MoueKy Ap- 
HOH CXe€MOH peakitMH. BepoxTHO, peakI{HA OJHOBPeMeHHO TIpoTeKaer 10 AByM 
NyYTAM, MpHYeM OIA TOTO H Apyroro saBUcHT B KaXKOM OTLEMbHOM CsyYae OT 
NOJOKCHHA SHEPreTHYeCKOTO YPOBHA, KOTOPbIM 3aHHMalOT BOCCTaHaBJIMBalo- 


INHeCH MOHbI HJIM MOJI€KyJIbl, MO OTHOUWICHHIO K SHePreTH4YeCKHM 30HaM Tovty- 
MIpOBOLHHKa. 
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Heoguokpatuo BbICKa3bIBAJIOCb MHEHHE (1,°), YTO MeHbIadt CKOPOCTb peak- 
(HH BOCCTAHOBJICHHA Ha B/IeKTPOAaX 3 TepMaHHA AbIpOunOrO TuMAa NPpOBOLH- 
lOCTH M10 CPaBHEHHIO C 3JIEKTPOHHBIM PepMaHHeM OObACHAeTCA MeHbIIIeH KOH- 
(eHTp allel B bIPOYHOM MaTepHavle CBOOOAHIX JJIEKTPOHOB, KOTOPbIe y4acTBY!OT 
; KATOMHbIX Mponeccax. To o6cTOATebCTBO, 4YTO BOCCTaHOBJeHHe KMnOa u 
\3Fe (CN)s Ha repMaHHH p-THIa He HCMbITHIBAeT TOPMOXKEHHA, CBAZAHO C TEM, 
TO 3TH PeaKIIHH MpOTeKalOT B OCHOBHOM C yY¥aCTHeM BaJICHTHBIX 3JIEKTPOHOB. 
IpeqebHbIM TOK BOCCTaHOBJeHHA XHHOHA, K,Cr,0, u HeO2 gocruraerca Ha 
(ABOJOPOXEHHOM BIEKTPOWe C BbICOKO! 


KOPOCTbIO TIOBEPXHOCTHOH peKOMOHnHAILMH WG Z 
| TIOSTOMY He 3aBHCHT, OT THIa Mpo- 6 
omuMocTuH Ge. Boubilad# BeHUMHAa Tepe- Lene ae 
(alip A2KeHHA Ha Ge p-THIa MO CpaBHeHHWO C 

-THIIOM OObACHHeTCH, BOSMOMKHO, Naye- 4 


‘HMe€M TIOTCHWHaa B OOeHEHHOM CBOOO]- 
IbIMM HOCHTeJIAMH TOBepXHOCTHOM culoe, 
O3HHKaIOlleM IIpH KaTOAHOH MoApHsa- py 
HH JbIPOUHOrO MOJyNpOBOAHHKa OTHOCH- 
eJIbHO pacTBopa (°). OcBelleHHe 92JIeKT- 
ofa COMpOBO*KaeTcA PeHepalivel CBOOOM- py 
bIX HOCHTeJIeH MH yCTpaHAeT 9TOT Sc:exv. G4 42 a 2 

B Toke sBoccTaHoEeHua KJs ou 
BOOOJIHbIX 3JIEKTPOHOB BeCbMa BeJIHKa Puc. 3. Ilonaporpammp: sBoccraHoBmeHHa 
okoo =60%). Wpenerbupri tok sto Kis (2,07-10-? N) Ha spamartomemca 
eakIlHH Ha repMaHHu p-Tuma B TemMHOTe panes o QIEKTPONe H3 TEPMaHHA P-THIMa: 
| —B TeMHOTe, 2—TpH ocBeljeHHH. 
puc. 2, /) nour He 3a4BHCHT OT NlepeMelln- Ckopoctb Bpamenus seKkTpoya 44006/MuH 
aHHA pacTBopa H OlpesesAeTCA CKOPOCTbIO 
udy3HH CBOOOAHHIX 3JIEKTPOHOB 3 PIyYOMHbI MOJyNpOBOAHHKa K NOBepXHOCTH 
JI€KTpOla, re OHH BCTYNaIoT B peakuHIO. Ha OcBeLLeHHOM HIM IpesBapHTeJIbHO 
[ABOJOPOXEHHOM IIEKTPOe CBOOOTHbIC BJIEKTPOHbI B H3ObITKe TeHepHpytoTcs, 
OOTBETCTBEHHO, CBETOM HJIH B CJIOe C BbICOKOH CKOPOCTbIO peKOMOHHAaHH, Hi 
KOPOCTb SJIEKTPOAHOH peakilHH oOlpelesneTcx Oosee MeMIeHHOH cTaqueli — 
ud@dy3vei nonos Js B pacTBOpe K NOBePXHOCTH 3/eKTpOsa. 
IlomyueHHble JaHHbIe MO3BOJIAIOT CelaTb HEKOTOPbI€ 3akJIIOUeCHHA O MeXa- 
M3M€ XMMHYECKOLO TpaBJeHuA repMaHHA. Kak TpaBuJio, CMecH JIA TpaBJeHHsl 
‘KOUAaIOT B ceO6a OkUCIUTeIM HNO,, H2O2, Jo, Bre, K2Cr,O, u ap. (°). Bos- 
ieee: BOCCTA@HOBJICHHe MHOFHX OKUCJIUTeeH Ha repMaHHH NpoTeKaeT c y4ua- 
H€M BaJICHTHbIX 3JIEKTPOHOB HW ABJIA€TCA HCTOUHHKOM JbIPOK, KOTOPble 3aTeM 
YaCTBYIOT B paCTBOpeHHH TrepMaHHsA nN-TuMa. OHako B cayyae H2O2 TaKkol 
(@XaHH3M He KaxKeTCA BePOATHBIM. 

I]punouty ray6oxyio 6narogapHoctb mpod. B. H. KaOanopy 3a MOMOIb 
pu o6cyxyeHuu pesysbTatoR Hu VM. I. Epycamumunky 3a mpeyocraBsenue 
JICKTPOJOB. 
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PH3HYECKASA XUMH fi 
Usen-Koppecnonnent AH CCCP C. 3, POTMHCKHM w 10. JI.XAMT = | 


K BOMPOCY 0 MPOUCXOKAEHMM KOMMEHCALLMOHHOLO 
3J@MEKTA B XHMMYECKOM KHHETUKE 


Bnepsple B KOHIe [BallaTbIX TOOB IPH cpaBHeHHM aKTMBHOCTH KaTaJH3a} 
TOPOB IO OTHOWIeCHHIO K OAHOM HW. TOM we peakUMH MEKTy KHHETHYCCKUMH KO3G) 
tbuunentamu k, u E ypapuenut Appexnuyca k = k, exp (— E/kT) psayom ab} 
TOPOB Oblla OOHapyxKeHa 9KCMOHEHIMalbHad 3aBucumocThb In ky = const 4| 
+ 6E£E (7%). B To xe BpemMa, He3aBHCHMO, OJHHM 4H3 aBTOPOB COBMECT! 
Ho c JI. B. Pogenkepuyem, Obl OOHAPyXKeHbl MPH CONOCTABJEHHM JIMTepaTyPp 
HbIX JaHHbIX JIM MOHOMOJICKYJIAPHbIX YOMOFeHHbIX PeaKIWH aHaJIOrMuHbl} 
COOTHOLI€HHA MEK Ly KHHeETHYCCKHMH KOHCTaHTaMH (4). OTH BHIBOTbI OLHO BpeM! 
ociapHBasiucb XUHUIeIbBYOM, KOTOPbIM 103%Ke Ha OCHOBEe COOCTBEHHBIX HCCUIE 
HOBaHHH yOeluJICA B peaJIbHOCTH HM PpacCIIpOCTpaHeHHOCTH KOMIMeHCalMOHHOr | 
addekta (Kad) B KHHETHKe OpraHnyueckHx peakuni (°) H MpHsHas ero OHO Ui 
OCHOBHBIX, XOTA H H@MOHATHBIX 3aKOHOMepHOCcTeli XMMMYeECKOH KuHeTHKH (° 
B psje culyyaes Kot) HaOMOAaJICA WH WIA TAKHX YMCTO (PUBHYeCKMX ABJICHHH, Kay 


KoB (*) HT. 4. THMbI Mpoleccos HM CHCTeMbI, B KHHETHKe KOTOPBIX HaOmMOaJC 
Ko), BeCbMa pa3HOoOpasHbl. Ho HasmMuve KOHEHCHPOBaHHOH thasbl Oaronpuaty 
HO HJIM HEOOXOANMO JIA MpOABJeHHH Kod, TaK KaK [JIA TOMOPeHHBIX peakIlH: 
B ra3aX HajlexKHble IIpHMepbl K9q=) HEMHOFOUHCJICHHbI H MpH cpaBHeHHH CxO 
HbIX IIPOCTbIX peaKUHH, KaK paBHJO, HaOMOMaeTCA HeE3aBHCHMOCTD HH csaba} 
3aBucumocTb k ot F. Kad oco6eHHO BaxKeH JIA KaTaJIMTMYeCKHX peakIlHH, ry 
OH HaOvOWaeTCA Ip CpaBHeHHH MO OTHOMWEHHIO K OAHOH HM TOM %e peakILHy 
a) KaTaJIM3aTOpoOB, MOABepraBlIHXcCH pa3JIMGHOH TepMuyecKOH OOpadorke (8) 
MIPHFOTOBJICHHbIX PaSHbIMH MeTOJaMH; 6) KaTaJIM3aTOPOB C pa3JIMUHbIM COepxa 
HHe€M MOJLMPULMPY!OUHX N06aBoK (°) HW B) pasHbIX KaTawH3aTOPOB OMHOFO U Tory 
*Ke Tula (°). MeHee cucTemaTuyeckue JaHHble UMeIOTCH MO OTHOLICHHIO K KaC 
Pa3JIMYHbIX POJCTBEHHBIX peaKIHH Ha OJHOM HM TOM Xe KaTaausatope (7°) 
BBHy He€BO3MOXKHCCTH IIpH SKCNe€pHMeHTaJIbHOH MpoBepKe u3sMeHATb Ew) 
HeCKOJIbKO TNOPAKOB TOUHDIN BU 3aBMCHMOCTH (FE) Hesb3A CUNTaTb TBeEpPI 
ycTaHoBsieHHbiM. Kak moKxa3asa I. M. )Ka6pora (14), O6ubiulad uacTb 9KCTE} 
PHMEHTAJIbHEIX JaHHBIX MOXKET ObITb YOBMETBOPHTeMbHO ONIHCaHa ypaBHeHHen 


ae 
B 


Ink, = const + BE", (1) 


ren wusmenxetca oT | yo3. B page cryuaep rogutca un = 1/, (4). Haan 
une Kot) IpHBOAMT K TOMY, YTO IPH HeKOTOpOli TeMIlepaType pAb aKTMBHOCT | 
BOH3H Toop MepesopayuBaloTca. B cxemaTHuecKOM ypaBHeHHH Teopuu a6cc} 
JHOTHBIX CKOPOCTeH JIA MpOcTbIX peakHH K9d oTCyTcTByeT. BBeqenue KHHE| 
THYeCKOrO MHOxUTeNIA exp(BE") B ypaBHeHHA Teopnu aOcouOTHBIX cKOpocTe| 
peakUMH, OCHOBaHHOH Ha CTaTHCTHYeCKOH TepMOAMHAMHKe, 2KBUBAJICHTHO BBE! 
M€HHIO KHHETHYCCKOPO MHOXKUTeNA B TEOPHIO PaBHOBeCHOrO COCTOAHHA H H| 
MOXKET OBITb COracOBaHO CO CTaTHCTHYeCKOH TepMO2MHaMuKOH, Jina cnOx*KHBIe 
peaKIMH BO3MOXKHOCTeH [VIA NOABJIEHUA K9c Soubile, HO H TaM BBeLeHHe MHC] 
*KuTeIA exp(BE") B TeopHio aOCOMIOTHBIX CKOpocTeli peakunii BeyeT 3a CO6O 
ero MOABJeHHe B TCOPHH PaBHOBeCHOrO COCTOAHHA. 
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_ [lis oObACHeHHA K9P.BHIZBUTaJICA PAY, ruMOTes: [WIA TeTepOreHHbIX peak 
ONyCKaJIOCb, YTO Ka) OTPAarxkKaeT HEOMHOPOLHOCTH C IKCIOHEHIUMAbHBIM pactipe- 
eJIEHHEM. AKTHBHBIX “WEHTPOB 10 SHeEPrHaAM akTHBallNH (*7),,9TO OObACHEHHE He- 
[PHMeHHMO Jif TOMOreHHEIX peak... [loctymupoBaiuch jONOMHUTebHbIe 
aBHOBeCHA C OpeHcTeToBcKol saBucumocTbio E or ux Tenmoporo acbexTa. 

IIpupeveHve KBaHTOBOMeXaHHyecKHX apPeKTOB (TYHHEMLHBIX MepexoyoB) 
*, 1°) MOxeT OBIT OMpaBLaHO JIMLIb AA HEKOTOPHIX 3JIEKTPOHHbIX M€XAaHH3MOB: 
| WIA peakUMH BOLOpOfa Mp HH3KHX TemmMepatypax (2, !¥), Ono ornanaer B. 
‘aYeCTBE CKOJIbKO-HHOyAb OOUlero OObACHeHHA KO. B crapou crarucTuyecKoli 
COPHH MOHOMOJIeKYJIAPHbIX peakuni Kaccenb, Palic u gp. (#4, 1%) nonyyanu 
(HOMUTEIb ky ~ E”, KoTOpHI NpH OombUHMx n TpyqHO OTMMUUTb OT exp(PE). 
locne padotnt JI. JI. Jlangay (*°) sta TeopHa ne nowyuuna npusHaHua. 
esIOMUPyA, IPHXOLUTCA MpH3HaTb, YTO 3a 30 C JIMUWHUM seT He yQanocb HaliTy 
KOJIbKO-HHOYIb YyOBJIETBOpHTeIbHOrO OObACHeHHA K9q. ToT dakT, uTO Kap 
jaOOaeTCA B MIpoleccaX MH CHCTeMaX BeCbMa Pa3JIMYHOH Mpupoyb!, Laer oc- 
(OBAHUA MpemMOmaraTb, 4TO ero TOABJeHHE BbITeKaeT H3 KAaKHX-TO OOWIMX 
aKOHOMEPHOCTeH CTaTHCTHYeCKOH KHHETHKH. 

Cnenuduka KOHKPeTHEIX CHCTEM HM MPOWeCCOB MOXKeT MpHBOAMTb K ycuule- 
(MIO WJIM OCIaOJIeHHIO uacTH K9c, Ome A WMpoKoro Kslacca cHCTeM HM MIpo- 
eccos. Huxke cleaHa MOMbITKa JaTb OObACHeHHe Ka, UCXOAA U3 pasBHTOrO: 
MHUM W3 aBTOPOB CTaTHCTHYeCKOrO MeTOJa pacueTa CKOpOcTeli aKTHBaLLHOHHbIX 
(pOlleccOB B KOHJCHCHPOBaHHbIX Temax (*’), He mpHOeraiomlero K JeTasbHBIM 
{eXaHHYeCKUM MOJeNAM. B ocHOBe STOrTO MeTO.a J@KHT MpelcTaBmenue 
) TOM, YTO AKTHBAILMOHHBIM Mpolecc COCTOHT H3 KOHeYHOFO (CYeTHOFO) MHOKeE- 
TBA 9JIEMCHTApHbIX aKTOB. Kak bili 9eMeHTapHbI akT OOyCIOBJIeH TeM, ¥TO 
Heprua £’, paBHad WIM MpeBbllliaollad HeKOTOpoOe KPpHTHYeCKOe 3HaveHHe 
2 > kT, cnyuatHo coOupaetca Ha OTAeIbHbIX CBA3AX B OObeme A? nopsyKa 
ObEMA OHO YACTHIbI 3a CueT HEKOTOPOrO NOHMKeHUA ZHEPIHH Apyrux crTe- 
leHeli CBOOObI OKpyxXaloulero oOGbema /*, O6bem 1? OKa3bIBaeTCA MAKPOCKOMH- 
(eCKH MaJIbIM, TaK KaK CKOPOCTb MepeHoca 9HEPrHH B CHCTeMe KOHe¥HAa H HE 
YeHb BeIHKa (3JIEKTPOMArHHTHBIH MepeHoc SHEprHu B CuCcTeMe He paccMaTpH- 
sAeTCH), A JIHTEIbHOCTb 9JIEMeCHTAPHOTO akTa Maula. Tounee, pa3mepbl OObema 
3. H3 KOTOpOrO B cpefHem yepmaeTca QHeprun E’ > E & kT, orpannuenbr 
‘COBHAMM 

ede 


[3 Es 
2 a 8. a ae r 
| a= ahi To ad? 2 kTa’ (2) 


me 1) UW T) — CPpeqHAA HHA MU cpeqHee BpeMsA cBOOOAHOrO Mpobera KBa3H- 
aCTHIL (YaCTHI), MepeHOCAIIMX SHEprulo (HAaNpHMep, POHOHOB), pH ycwoBuH, 
To Es-kT. B HepaBeucTBax (2) MapaMeTp @ OrpaHH4eH HeCKOJIbKUMH eX MHH- 
(amu. B pa6ote (1*) yunTbIBasOcb, UTO 2JIeMeHTapHbIM aKT aKTMBalMOHHOrO: 
[pOllecca COMpOBOXKMaeTCA CKaYKOOOPa3HbIM 3aMeCTHLIM BPCMeHHbIM H3MeHeHHeM 
ocTosHua o6nactu /* (aKT pa3pbiBHoro cay¥yaliHoro mpouecca (*)). 

Ilyrem coueraHva MeTOOB cTaTHCTHYeCKOM TepMOJMHaMHKUM C IIpHHIANOM 
eTaJIbHOrO paBHOBeCHA ObIIO HOKa3aHO, ¥YTO BeposTHOcTh W (oTHeceHHy!0 
‘ CIMHMILe BPEMEHH) JJIEMeHTApHOrO akTa AKTHBALMOHHOLO Mpotecca onpesesen- 
oro Tuna BOOsacTH /* MoxKHO TOJyYHTb HHTerpHpOBaHHeM BbIpPaKeHHT 


kT (Yer E) sa jb P | Sue ciara (3) 


(0 BCeM JONYCTHMbIM 3HayueHuaM 9HepruH U, o6nactu 1?(*"). Snecb Fe, 
}(U,), S(Uc— E), T (Uc —E) mpeyctapisioT CBOOOMHY!0 SHEprio, SHTPONHIO: 
| Temilepatypy oObema /?, coorpercTsyiomue asHepruaM Us, u Uo—E. 

B pa6ote (27) Obl ucnomb30BaH TOT (pakT, ¥TO BbIparxkenHe (3) HMeeT 
[(aKCMMYM H HMHTerpHpoBpanue no U, Hue mpoBogusnocb. IIpu 9T0M Oplia To- 
yueHa mpHOsMxKeHHaA copmyula 


W =~Wogexp (— =) ; (4) 
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8 KOTOpOi 3aBucHMocTb Wy or E He paccmaTpHBasach (q — OTHOCHTebHaA 
KOHUeHTpallHa BelecTB, OTBETCTBEHHEIX 3a pacCMaTPHBaeMbIii Ipouecc fp). IIpu 
3TOM OTHeCeHHOe K CHHHWe BPeMeHH YHCJO BJIEMCHTaPpHbIX AKTOB AKTHBAlLHOH- 
HOTO TIpowecca onpesereHHoro THNa B OObeme V BbuMCIAIOCh 0 copmysle 


Ao = W, rae V — o6bem cucTeMbl. Sylecb, NOMb3yACb COOTHOIMCHHEM 


k 
AY 2x 


HOt op (SO 


W2~q \T Ue—E) exp (— Iq2 k a 


paccMoTpuM Bompoc o 3aBHcumMocTH Wy or E, rye AU=U,.—U, U —cper-. 
HAA 9HeprHa OObema 1%; a? kcT*—cpequwu KBaflpaT dulykTyallwH SHeprHH 
B HeM, C—ero TenmoemKocTb. Popmyva (5) nomyyeHa MHTerpupoBaHHemM (3): 

F — Fo 


C 3aMeHOH MHOXKUTEeJIA exp ie =F HOPMHpOBaHHbIM TayCcOBbIM paciipeye- 


JeHHeM, JIA KOTOpOrO TOKO u CrpaBeqmMB upwHunn Boswumaua (1°). Orpa-! 
HHYMMCA ClyyaeM, KOra BbINOJIHAeTCA COOTHOIMeHHe O"c/OT" ~0 (n=1,2,...), ' 
clipaBeqiMBoe mpH O6bluHEIx ycuoBHAx. IIpopoya pa3snoxenne S (U.— E), | 
no E<U,. u nomb3ysicb Tem, uTO O"c/OT"= 0, nomyuaem S (U-— E) — S(U¢) = 


E” Jerk ; 5 a 
aR, Ai E — wwe | . YunTbipant, uTo c/kS>1 x a ie =e ae 
naxowum S (U,—E)—S (U;) =— Fy? WTO BMecte c (5) jlaet 

‘ | 
Be, ca heamih “ onan ie / Bf ede 
255 Vm)? Ue E) exp | rr exp ( — pF Cs igre (6) 


| 
( 
J\ia BpluncieHusa wHTerpata B (6) BOCTOMbD3yeMCaA BO3MO2KHOCTbIO mipes- | 
craparh T(Uc) uw T(Ue—E) & page T(U)=T+ “2, TUL E)=TH 


AU—E 
c 


IIpopoga B (6) 3ameHy rlepeMeHHEIx y = (AU — E)/a, yunTbrBad, | 


a AU\2 i 
YTO OObINHO (=) <1, M MHTerpupys B MHTepBaue (— oo, oo), NOYYaeM OKOH-, 


YATEJIbHO | 
W~q ce (UJ HE =) exp (=) exp = a (7) . 

HJM 
Wor as € ate =) exp( 3) (8) : 


Jia Toro yTO6bl MHOKUTeIb exp (E2/2x*) urpam samMeTHy1O poub, Heo6-' 
XOJMMMO BBITOJIHe€HHe yCJIOBUA 
Ee 2a (9): 

rye HepaBenctBo (9) upennonaraet, uro E?/2o* nopaaka HeCKOMbKUX eAMHHL 
M Oombiwe. Ho Tax Kak u3 (2) cmenyet, uto P< ey a a2 & kT ?epol? 
(Co — YAebHaA TeMJOeMKOCTb, p—TIIOTHOCTD), TO "(9) BBITIOIHACTCA TIpH 


yCJIOBHU 
Ee TE of (Sogn ' 
a >V ale \\ ger } ; (10) 


Takum oOOpa30M, Tp ne CIMUIKOM MasbIx E HepaBeuctTsBo (10), a BMecTe! 
C HMM M yculopHe (9) Oka3bIBatoTca BbINOTHeHHbIMU. M3 (10) culeqyeT, uTO. 
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Oia BeMYHHa CKOpPOCTH UV Tlepenoca SHepruH, a Tak2xKe yBenuuenve 
HOTHOCTH p ~ 1/d® cnoco6cTByoT nposBieHnio Ka(p’a. Tlostomy guia mposB- 
eHUA K9cp'a OlarONpHATHLI KOHJeHCHpOBaHHble Cpedbl HW OCOGeHHO TBep ble 
ea. Tlonyuennpie (bopMy.tbl yKasbiBatoT, uTO exp (E?/2a°), Boo6ule rosopa, 
apucuT oT T. Ho, Kak BUAHO H3 JabHeliWero, 9Ta 3AaBHCMMOCTb Ha (poe 
HOHKUTeIA exp(—E/RT) okasbipaetca Mano 3ameTHOH. O6niuHO WIA onuca- 
MA SKCHCPHMeHTAJbHbIX JaHHbIX CTpoAT rpaduKu 3aBucumoctmu Z = InW 
tT x =1/kT. Jlorapnpmupys (7) u nogctapus «2= kT?c, Haxonum 


Z = A—xE( — =), (11) 


kT ies 
ne A=In=-(1 +2). OOblyHO T=, >E (Tak Kak c! ~ 10-50 9p, 


= 1-4 9s). ostomy propo wieH B cKo6Kax B (11) (gaxKe ecnu OH 
ANIhHO 3a4BMCUT OT T) IIpH OTHOCHTeMbHO HeOOMbIIHNX MHTepBaslax TemMMepa- 
yp, B KOTOPbIX OObIUHO TIPOBOAAT H3MePpeHHA, WacY Masible OTKJIOHCHHA OT 
pAMOM C YrOBbIM KOSpPpuuneHtom —E. Takoi BbIBO_ cormacyeTca c 9KCcTIe- 
uMeHTOM. Ho, c mzpyrol cropounl, E*/2a" npezcrapnaer mpou3Bemenue AByXx 
omHORUTeeH E/2cT <1 u E/kT > 1, Tlostomy nmpu Hekotoppix 3Havennax 
 BEINOJIHAeTCA (9), H MHOXKUTeIb exp (E*/2a") MoxkeT Ha HeECKOJbKO NOpsAy- 
OB H3M€HATb CKOPOCTH peaKIIHit. 

TakuM o6pa30M, BO3MOXxKHO, TO K3(:) MOXKET ObITh OObACHeH TeM, 4TO 
CJIOBHAA BePOATHOCTbh KOHUeHTpalluH usz6niTOUHOH sHepruH E’ SES kT, 
ponopuuonalbHad exp(—E/T (U.)k), 3aBHCHT OT mOKaJbHOM (BpeMeHHOM) 
eMiepatyppt 7 (U,) To o6actTu 1°, B KOTOpOH COBepwiaeTca 3/IeMeHTapHbIit 
kT. Ho T (U,), coorsetcTBylomlasi MakcuMymy (3) (HIM MaKCHMyMy MOjbIH- 
PPpaJIbHbIX BbIpamkeHHi B (5) u (6), paBHad T,> T+ E/c 3apucut oT E. 
TO IIpHBOLMT K OoIee CJIOXHKHOH 3aBHCHMOCTH CKOpocTH mpouecca oT E u 
DSHUKHOBeHNIO Kat). OTmeTuM, 4To ycoBHe O"c/OT’"~0, npeHe6pexeHne 
Oppetauvel Mexyy O6sactamu J? w ucnomb30BaHue pacipeyenenua Tayeca 
bTAHABJIMBaeT OpeWeJIeHHbIe TpaHHIlbl PacCMOTPeHHOrO BbIIe OObACHeHHA 


B jasbHenivieM KeslaTesIbHO: a) TIpOBeCTH KOJIMYECTBEHHYIO OLeHKY KO9- 
AUHEHTOB IIPOMOPUHOHAJIbHOCTH, BXOMAUWIHX B OCHOBHbIe (OpMyYJbI, YTO aeT 
3MO2KHOCTb OoOIee TOUHBIX OWeHOK exp(E?/2x?) WIA OTeJIbHBIX UaCTHBIX 
wyuaeB; 6) IIpOBepHTb BbITIOJIHCHHe CIPaBeJIMBOCTH Pa3JIMUHbIX 3HaveHHH Nn 
(1); B) mMompoGHee paccMoTpeTb HM MpOBepHTb 3aBMCHMOCTD exp (E?/2a*) oT 
|, a TaKoK€ BbIACHHTb HeKOTOpble Apyrve BOMpOChl, CBASAHHbIe C MpHMeHe- 
HeM MOJIYYeHHbIX pesyJIbTaTOB M TepcneKTHBaMM HX pasBHTHA. 
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PHU3BHYECKAA XHMHA | 
r. H. TPYCOB u H. A. AJIAJDKAJIOBA 


OBMEH W30TOMNOB BOJOPOAA HA NAJIJIARWA 


(ITpedcmasaeno akademuxom A. H. Ppymnunom 18 VIT 1959) 


C momourbio Jelirepua HM TpuTHA Oblla W3MepeHa CKOPOCTb OOMeHa BOZOpOa | 
M@XKLy alcOpOWMOHHbIM CIOeEM BOMOPOZa Ha MasMaMeBOM KaTOJe MH BIeKTPONH-| 
TOM. O6meH TMIOMCXOJMI NO CXeMaM: 


Onzitst no I Bapuanty Pd(H), + D,O — Pd (H) D+ HDO. 


i=l 


Orpirpt no Il Bapuaury Pd (H), T 2,0 Sibel ae THO. 


mecc O6MeHa HOHOB MeTaz0B (1, 7). Teoperuueckoe paccmoTpeHHe Bompoca} 
C pasJIMUHbIX TOUeK 3peHHA MpHBeNO aBTopoB paoorT (*~°) K BBIBOLY O HeOOs3a-| 
T@JIbHOCTH COBMaJeCHHA HCTHHHOM CKOpOCTH OOMeHa MeXK]Ly IeCKTPOJIHMTOM HM aj-4 
COPOMHOHHEIM CJIOeEM Ha HOBeEpXHOCTH CO CKOpocTbiO OOMeHa, BbIYHCIAeMOM) 
9KCTpallosIAWHeH KPUBbIX NepenallpAKeHHA (loxcrp)- 

IIpopeqeHHble HAMM H3MepeHHA MMeVIM WeJIbIO NOJyueHHe SKCMepHMeHTa/b-f 
HbIX JIAHHbIX, KOTOPbIe NO3BOJINIH Obl COMOCTABHTb HCTHHHbI€ CKOPOCTH OOmeHa| 
BONOpOLa Ha MasaHMH CO CKOPOCTAMH OOMEHOB, KOTOPbIe HaXOMMJMCb 9KCTPa- | 
NOJIAW Me KPHBbIX NWepenallpAxKXeHHA WH HOHMB8AIlHH K BeHUNHeE NepenallpaAxe-} 
HHA, OTBeYaloleH paBnoBeculo. IlonyyeHHble SKCTPanoNAlHeH 3HAYeHHA CKOPO=| 
cTeH OOMeHa Ha OCHOBaHHH H3MepeHHi, KOTOpble ONHCaHb! B (°®), MOXKHO CUNTAThI 
CKOPOCTAMH Pa3spAa HM HOHM3ALHH Mp paBHOBeCHH, TaK KaK JIMHeMHbIe yuaCcTKH| 
KpHBBIX y — lg i Ha Namwaqun B MWeNOUHBIX pacTBOpax IIpH cpeqHux TOJ1A PE | 
BaHsAX OMNPeMe/AIOTCA CKOPOCTAMH MMCHHO STHX CTaqMl MpomeccoB BbI_eTeHHA| 
M HOHH3alMH BOROposa. 

IIpeqcrapseHve O YMCTO SuIeKTPpOXHMHYeCKOM MeXaHN3Me peakuuu (1) TPE 
OyeT CHWDKEHUA U3OTOMHOFO OOMeHa B Cly4ae HaIOKeHUA KATOAHOPO UJIM AHOLHO-| 
TO NepeHallpxAKeHHA Ha OOMCHHBAIOWLYIO NOBEPXHOCTb COOTBETCTBEHHO CHHDKe- 
HHIO CKOpPOCTH OOpaTHOM HMOHHOH peakiuH. 

IIpumenenve us0TONHOrO MeTOJa NOSBOMUIO MpoOBecTH MpoBepKy MpeycTaB-} 
Je@HHA O TipHpoye peakunu (1). 

IIpnOop, B KOTOPOM NpOHsBO_NAMCh U3MePeHUA, COCTOAM H3 TpeX NOMMSTH-} 
JICHOBLIX Ce€KUMH, M@KLY KOTOPBIMH 3aXKMMaJIMCb MaJwaqueBble MeMOpaHbl)| 
ucculelyeMad MEKTy 6 M 6 HBCMOMOraTebHad Mey a u 6 (puc. 1). B cexune 


a WO MOMelaJIMCb pacTBOPHI, IPpHTOTOBJIeCHHbI€ Ha BOLE Ipupo_HOrO Hs0TOMHOrC| 


coctaBa. B cextuio 6 B ombiTax m0 | BapvaHTy Momellanucb pacrBoppr KOD HIE 
DSO, (90% D), a B onprrax no II Bapnanty— pacrBop meno4un, O6oralleHHbIh| 
Tputvem (0,2 Cu/cm*). Onna u3 NoBepxuHocteli uccseyemoro MeMOpaHHOro Ka} 
Toa CUYKUIa OOMEHUBAlOIel MOBepXHOCTHIO. 3a CueT KaTOAHOH NOMApUsallul} 
(0,05 a/em*) o6parHol cTropoHbt MemOpaHb! OOMeHMBalOULad MOBepXHOCTb HMOs} 
Ae€pxKUBaslacb B COCTOAHHHM CTallMOHapHOrO HaCbILeHHA BOMOpOZOM — Tem ca} 
MBIM OOeCIe€UHBaJIOCh MOCTOSAHCTBO CocTaBa BOsopoma Ha Heli. Moxnepxanve TOK:! 
HaCbIILeCHHA B TCYCHHE OLITAa OOYCOBMIMBAIO TAaKKE HENPePbIBHOe FasOBbl jee | 
HHE, KOTOPOe NPOHCXOAHJIO PaBHOMepHO 10 OOeHM CTOpOHaM MeMOpaHEl. Cra) 
WHOHAaPHBIM MOTeHWHadl OOMeCHMBalOUlel MOBepXHOCTH B pesyubTaTe Mepecwl 
MCHA MOJAPH3yIOULHM TOKOM H3BHe Bcerga Obl Ha 0,04—0,02 B caBMHYT } 
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TOAHYy!O cTOpoHy. YcrpolicrBo npH6opa nosBoAJI0 TyTeM aHOAHOL WIM KaTOL- 
HM MOJIAPH3allHH CaMOH OOMeHUBAIOIeH NOBepXHOCTH OBOAHTb NepenalpsxKe- 
i@ Ha Hew WO + 0,250 B. Sto yocTHramoch TOKaMH, MJIOTHOCTb KOTOPbIX He 


eBbIasa 1—5% OT MMOTHOCTH TOKa Hacplllle- 
id. Takaad HeOOJIbilad BCTpewHad ToumApusa- 
if H€ MOI JIa H83MCHHTb COCTaB alcopO6uHOHHOrO 
(OA HA OOMCHUBAIOMIEH NOBEPXHOCTH, YTO OBIVIO 
)KA3aHO OTJCJIbHO Ce@JIaHHbIMH H3MepeHHAMH. 

B ompirax mo I BapuaHTy TAKeILIN 21eKTpo- 
IT C€EKILMH 6 OOMEHHBAICA C afCcOpOlUMOHHBIM 
(O€M JI€PKOFO BOLOPOLa, NOJYYeHHOrO Ha MpaBoli 
OpoHe NOBepXHOCTH HCcCIe_yemMOH MeMOpaHbBI 
yTEM HaCbINeHHA ee A€TKUM H30TOMOM Co CTO- 
HbI CeKIHH O. B pesyulbTaTe MpoucxomMBwero 
MeHa Jelitepvem OGoralllasica O6beM MeMOpaHbl 
ragbl, BbIJeABLIHeECA MO O6euM ee CTOPOHaM. 
BM€PAA CKOPOCTb BbIeeHHA MH M3OTONHBI co- 
aB Tas0B, MbI MOTJIM BBIVHCJIATb CKOpOCTb 06- 
‘Ha C TOUHOCTHIO 0 25% *. 

B onpirax mio I] BapHaHTy TxKebIM H30- 
MOM—TPHTHEM MeTHJICA aCOpOWHOHHbIN coOK 
qopoyxa, KOTOPbIH co3qaBaJicA Ha OOMeHHBAIO- 
PH sleBoH cTOpoHe HccJIeqyemMOH MeMOpaHbt, 
ITEM HACHINICHHA ee OOOFalleHHbIM BOJOpOZOM 


ipactsop. Hapacratoulat BO BpemeHH 


i 


* [a3 aHamH3upoBasca 


Umbop easn. 


ai 


Puce. 1. Cxema mpu6opa u3 no- 
NHITHIeHA [I M3Me€PpeCHHA TOKOB 
o6mena. 1, 2—nannaqnespe 
MeMOpaHbl; 3 — NaTHHOBbIe aHo- 
[bl; 4 — deKTpOjbl CpaBHeHHA 


CTOPOHbI CeKITHH 6. Ilo mepe IIpoOxom]eHuA oOmMeHa TPUTHH Wepexoyun 
aAKTHBHOCTb 


pacTBopa Hv3Meps- 


MaCC-CIeKTpOMeTpoM Cc TouHOCTbIO Do 0,005%. 


acre edu! 


AnaJOrMunple pesybT 


PaBHOBeCH. O6meH H380TOTOB i 
Orknonenne oT | OO6MeH H30TONOB, |npu NomApH3auuH, SKCTP, 
PactTBop n a : a . a 40-4 
crath 10-4 10-4 Gu 
cM? cm? 
I BapuauT 
KOD (90% D), 0 0,6 ea 0,25 
AN +0,040 ‘2 0,5—0,4 
+0 , 084 — 0,39 
tO 130 -- 0,25 
--0, 130 — OF3t 
+0 ,060 — 0,50 
0) Ae — 
To xe 0 0,4 — 
+0,170 == 0,16 
I] BapuauT 
KOH, 1N 0 1,5 eT 1,25 
—0, 240 is 1,9 
0 De ep AAG 
—- 160. ~. > 
0 0,8 se 0,3 
2 se 0,8 
ay 16 3) 0,3 
29900 = 0,7 
0) 295 — 1,6 
—0,200 — 1,29 
* 0 22,5 of + 
eens —0,075 i 12 


aTbI NOJIyYeHb! B pe Apyrux OMbITOB B KUCJIbIX PpacTBOpax. 


g* 37h 


jlacb C Momoutb10 cyeTuuKa Telirepa — Miouepa BHYTpeHHero HallOJIHeHHA 
TOUHOCTbIO He MeHee vem + 7%. MetToxuka MpOBeqeHHA ONbITOB STOK CepHk 
KoTOpad jeTabHee OyyeT onucaHa B pyrom Mecte, NpedycmMaTpuBasa MpakTe 
YeCKH MOHOe HCKIOVeHHe MOMaaHuA KUCTOpOLa BOOOralllaeMbIM 3JJIEKTPOVIM1 


AAalO lew au 


BuusHue akTHBaluM MOBepXHOCTH Ha CKOPOCTb 
o6meua no I Bapnanty 


O6men i 
M HapyxHbpiit H30TONOB, QKCTP» ) 
MeMOpaHbl PacrsBop HacbIW[eHHbIi a if a 4g-e 
TOK, Ma/cm? Ei e CM2 } 
| 
) 
4 DSO, 10 Bg 1,0 
(90% D), 1N 40 4,0 1,0 
Mis 30 150 100 
60 150 100 


* O6OmeHMBaIOlad MOBePXHOCTh aKTHBUPOBaHa aHOMHO-KaTOL- 
HOH NOMApHsaluen. 


Ha puc. 2 lpescraBuieH XO OMbITOB Ha JBYX pa3JIMYHbIX 10 AKTHBHOCTH NO ¢ 
HOIIeHHIO K peaKUHH OOMeHa MemMOpanHax. Ja BbIPaxkeHHA CKOPOCTH OOMeHA | 
a/cM?) H3MepAJIaCb CKOPOCTh OGOrallleHHA S/IEKTPOJMTa TpHTHeEM IPH aHOgHI 
NOMAPH3alHH OOMeHMBAIOMeH MOBepXHOCTH TOKOM OMpeleJIeHHOM ,BeJIHUHHI 


LM 
MLH 
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Cink Me b ih MAG. Teh Ohne camera 


Puc. 2. Xoq oOorauleHHA SIIeKTPONMTa TPuTHeEM B Mpo- 
wecce oOmeHa Cc aCOpOMMOHHbIM cOeM. G@ — akTMBHAA K 
o6meHy nopepxHOCcTb; 6 —MeHee aKTHBHaA MOBepPXHOCTD. 
Bsepxy —KpuBble NepenalpaAKeHUA Ha TeX Ke QIeKTpomax 


(a—i = 1,6-10-4 a, i) =3-10-4 a, 6— i === dO sbia, 
ig ==1- 10-4 a) 


3KCTp SKCTP 


Pe3yJbTaTbI OMbITOB cBeqeHbI B Tad. 1 u 2. V3 aannprx aTHx Tabs 
BUHO, YUTO CKOPOCTH H38OTONHOTO OOMeHa Ha BCeX HalHX IJICEKTPOAHIX NOBe} 
HOCTAX OblIH B 2—3 pa3a OOJIbLIe TOKOB OOMeHAa, BbIUHCJIAIOUILMXCA U3 | 
cTpanOvIAWHH KPHBbIX MepeHanpsaxenua. Ilo nopsazky BennunH 3HadeHHaA | 
M Upyrux cKopoctel Os1M3KH Mexyy coool”. | 

IIpH WsMeHeHHM aKTHBHOCTH OOMeHHBaIOlelH NOBepXHOCTH H IpH usi 
HeHHH cocTaBa 9vIeKTpomuTa (Tad. | u 2) 3HayeHHA BeNMUMH MCTHHLI 
* B onbitax no I papuanty (ta61. 1) KpuBble MepeHanpsxKeHHA MOHM3aIIMM BoOZOpona ! 
MaJIMCb Ha SvJIeKTpOMaxX, HacCbINIeHHbIX JIETKHM BOOpOAOM, a B onbitax no II sapne} 
KPHBBIe TepehHanpAKeHHA BbITeICHHA BOAOpoxa CHHUMaJIHCb TIpu NOMApH3alun IMEKTPOR i 


JIETKOM JIEKTPOJINTe; TAKHM o6pasom, 3HaveCHHA tgxetp OTHOCATCA K Pe€aKILHAM JI€ErKCro v30T4 
CooTBeTCTBeHHO, pasHHlla Mek y CKOPOCTAMH HCTHHHbIX O6MeHOB HM 3HaYeHHAMI 12xorp B 


CTBHTeEJIbHOCTH HeCKOJIbKO OobINe yKa3aHHOH B Ta6a. 1. ° 
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opocTeH OOMeHAa M SKCTPallOAMpOBaHHEIX TOKOB OOMeHa M3MeHSIOTCA OHHAKO- 
». CkopocTb oO6orallleHuaA rasa TAXEJbIM H3OTOHOM HeCKOMbKO CHUKaeTCA Tipu 
ROKCHHM AHORHOTO Nepenalips2KeHUA Ha OOMCHMBAIONLyIO MOBepXHOCT. 
AHakKO JaKe MpH TepenalpmKennu -++0,130B cKopocTb o6oraleHua 
MeHbIaeTcA Bcero B 2—3 pasa, B TO BPeMA Kak 9KCTPallOsLuA KPHBOH Mepe- 
ANPARKCHHA YKasbIBaeT Ha TO, YTO CKOPOCTb peakUMM PaspxAya BOJOpoa pu 
0,130B yMenbllaetcs Comee sem B 10 paz. Orcioga caemyer, uTO Ha 06- 
EHMBAaIOUleH NOBeEPXHOCTH HapsaRy Cc peakuwel paspaqa — nonusalun, 
poTekaeT peaKIHA MO ApyroMy MeXaHv3MYy, KOTOPanH MOxKeT ObITb Ha3BaHa 
PakKUMeH KaTaJIMTHYeCKOrO OOMeHa. 

| Ckopoctn o6oralieHua SvIeKTPOJINTa B IeOUHBIX pacTBOpaXx IPH HaslOKeHUH 
ATOAHOrO NepeHalipsa2xKeHHA Ha OOMCHHBAIOMLYIO MOBePXHOCTb B GOOJbIMMHCTBE 
MbITOB BooOule He MeHseTCA (Ta6m. 2). B Tex cmyuyaax, Kora 3aMeTHO 
PKOTOpoe CHHAeCHMe (STO OCOGeEHHO OTHOCHTCH K KUCJIBIM pacTBOpaM), 
HO Takxke B 5—6 pas MeHbIUe, YEM CHHXKCHHE CKOPOCTH peak MOHH- 
AIM BOMOpOa, BHIYHCJIMeMOe H3 SKCTPanONAWHA KpHBOH HOHH3alHH. Takum 
Dpa3soM, KaTOqHad MNOMApPH3allHA HE TONbKO He TOPMOSHT, a HaOGOpoT, 
CKOJIbKO YBeJIMUMBaeT CKOPOCTb «KaTaJIMTHYeCKOrOy OOMeHA. 

Ha OcHOBaHuM TIPHBeJeHHbIX JaHHbIX MOMKET ObIT Mpelo*wena CHeLyloilar 
fApTHHa MexaHu3Ma OOMeHa Ha BOJOPORHOM 2ueKTpoge*. Monekysla BOB (HII 
(OH THAPOKCOHHA) afcopOupyetcA Ha NOBepXHOCTH MasaquA, HacbillleHHoro 
OLOpoAOM TakuM OOpasoM, TO OHH M3 €€ BOMOPOAHHIX aTOMOB HaXOJHTCA He- 
jOcpeJlcTBeHHO Ha MOBepXHOCTH MeTawJua. Ilpu TaKOM pacMosoxeHHH MOKeT 
POH3OHTM OTPbIB aTOMA BOJOPOa OT MOVJICKYJIbI BOJbI C OHOBPeCMeCHHbIM 3aMe- 
(CHHeEM eFO ATOMOM aCOpOMMOHHOTO CJIOK, T. €. OOMCHHAH XHMMYeCKaA peak- 
MA, He 3ABHCAad IPAMO OT CKauKa NOTeHWMasa Meta — pacTsop. Ilo stot 
KEMe CKOPOCTb H30TOMHOFO OOMeHAa OMIpeslesAeTCA CNOCOOHOCTbIO MOBepXHOCTH 
HcopOupoBatb WH WePOpMHpoBaTb MOVJIeKyJIbI BoA. IlocKombKy aycopOunA H 
ebOpMallHA ajlcOp6HpOBaHHbIX MOJIEKYJ 3HAYHTeIbHO MeEHAIOTCA, IPH NoOMApH- 
BILMH MOryT HaOJ0 athe CLy4aH, KOFa C pOCTOM KaTOHOrFO MOTeHLH asia HCTHH- 
I M3OTONHbI OOMeH IO «KaTaJIMTHYeCCKOMY» IyYTH YCKOPAeTCA HAaCTOJIbKO, 4TO 
DPMOxKeHVve HOHHOM peakKIWH CTaHOBHTCH He€3aMeTHBIM. 

TloquepkHeM, ITO yBeJIMYCHHe CKOPOCTH H30TOMHOFO OOMeHA C POCTOM KaTOI- 
loro MOTeHIHasla He MOXKET ObITb CBA3AHO C BO3PaCTaHHeM aKTHBHOCTH BOJO- 
Ola Ha OOMCHHBalolleH MOBepXHOCTH, TaK KaK AKTHBHOCTb, OJlaroflapA Hacbi- 
J@HHIO MeMOpaHbl C Hapy2XHOH CTOPOHbI NMOsLepKUBaAacb MOCTOAHHOH. 
ABTOpbI BbIpaKaloT OlaromapHocts mpod. B. HW. BecenoscKomy 3a nuTepec 
| paOoTe HM yuacTHe B ee OOcyKTeHHH. 


Hay Ho-vccenoBaTebCKHit Iocrynuao 
(pbH3uKO-xXuMUYecKNH HHcTHTyT uM. JI. $1. Kapnosa 25 VI 1959 
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OCTH OOBACHHTh MO/YUeHHbIe pesyJbTATHI, He MmpNOerast K NOMyMeHHIO CyulecTBOBAHHA KaTa- 
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PH3HYECKAA XUMH§' 


B. H. ®MCTYJIb u J. F. AHJPHAHOB 


AJICOPBILMOHHbBIE V3MEHEHN A MOBEPXHOCTHOM 
NPOBOAUMOCTH TEPMAHHSA 


(IIpedcmaeaeno axademuxom A. H. ®pymkunom 15 1X 1959) 


TloppiueHve BeEIMUMH OOPaTHbIX TOKOB, IIpOXOAAMIMX Yepes p — n-Mepexoyy 
BO MHOFHX CJlyuadX CBA3aHO C LWIYHTHPOBaHHeM ero MOBePpXHOCTHOM MpoBoyM 
moctbio ('). Jka yMeHbuIeHHA STOTO Si*PekTa KPHCTaJJbl TepMaHHA MoO_Bep 
raloTcA TpaBJIeHHIO, MpHueM kK COCTaBY TPaBUTeA NpeAbABJIAeTCA TPeOOBAaHAt 
BbICOKOM UHMCTOTbI, MOCKONbKY TPaBHJIbHblIe CMeCH COCTaBJIAIOTCA Ha OCHOB( 
MaBHKOBOH HM a3OTHOM KMCJIOT, KOTOPble, KaK NOKa3bIBaeT XHMHYCCKHH aHaJlH3 
cojepxKaT B KayecTBe mpumeceli Na, Cu, Al, Zn, Mg, Mn, Fe, Cr, Pb y 
pyrue 9JIeMeHTHI. ' 

ATOMbI 9THX SJICMEHTOB, acOpOMpyACb 3 TpaBUTeJA Ha MOBEPXHOCTH NOWyy 
MpOBOAHHKa, MOFyT BbI3bIBATb YBeJIHYeHHeE MOBePXHOCTHOH IpoOBOAMMOCTH, 
OyjHako JO CHX NOP OTCYTCTBOBAaJIM MIPAMBIe OIIbITHI, MOKA3bIBalOulve, KaK Me& 
HAeCTCA MOBeEPXHOCTHAA MPOBONMMMOCTb Ip acOpOWMH TeX HTH WHbIX NpHMe. 
ce. C sTOH Wesbio U ObIO MOCTAaBJIEHO JaHHOe UCCEOBaHHe. 

B xKayecTBe o6bekTa Obl H36paH MOHOKPHCTadIMyecKHH repMaHH n-TuMa 
C YI@JIbHBIM COMPOTHBJICHHeM, paBHbIM TipHmMepHo 40 om-cm. M3mepenusa mo- 
BePXHOCTHOH IIPOBOJMMOCTH NpOBOAHJIH MeTOZOM «kKsIMHa» (?). KaHHOBHAHBIE 
OOpaslibl BbIPesaJIMCb M3 CIMTKOB YHCTOrTO (HEKOMM€HCHpOBaHHOrO) repMaHUs 
€ paBHOMepHbIM (B Mpegemax + 5%) pacnpeneueHHeM BeTHUMHbI yebHOrO 
CONPOTHBJICHHA TO JWIMHe CIMTKa. 

Hcxogunit Tpasutesb coctaBasaH 43 HNO;, HF 1 CH;COOH s nponopmuun 
COOTBETCTBEHHO 3: 2: 1. Kucsorbr NpeyBapnTebHO NoyBepraduch JByKpaTHOH 
lleperoHke, Tak 4YTO CyYMMapHOe KOJIM¥eCTBO NpHMeceHt B KaKJOM H3 HHX HE 
mpeppiuao 107%. B TpaBuJIbHy!0 CM€Cb Ciel HasIbHO BBOAMJOCh OMpeeseHHoe 
KOJIMYeCTBO M3yyaemMOH MpuMecu. [Ipumecb BBO_Nach mH60 B Bue COOTBET- 
CTBYIOMeH COJIM, MOO B BH MeTaJWIMYeCKHX ONMIOK. TpaBleHve KIMHOBHI- 
HBIX OOPa3IlOB MPOH3BOLHNOCb OObIYHbIM OOpas0M: TeMMepaTypa TpaBHJIbHOH 
cmecu ~ 100°, Bpema TpaBseHus 30 cex. [IporpaBnenuble O6pa3itbl IpOMbIBasHCk 
B HOHOOOMeHHOM BOe HM CYIIHIMCb B CYWIHJIbHOM Wkacby B Teyenuve 15 Muu. 
mpu 80°. 

Jla1A WOCTpalun NOsyYeHHBIX pe3syJIbTaTOB Ha puc. | npencraBuleHbI WaH- 
Hble, OTHOCAILMecH K OOpaslly, MIpoOTpaBJIeHHOMY B YMCTOM TpaBUTeNe UB TPa 
BUTeNe, 3alPpASHCHHOM 2Kee30M B KosMyecTBe 0,5 Bec.%. Anamornunblit 93¢p- 
(PeKT YBeEMYCHUA MOBEPXHOCTHOM MpPOBOAMMOCTH HaGsMOLaJICA H Ip BBeLeHUE 
B TPpaBHJIbHy!O CMe€Cb TAKMX MpuMecel, Kak Cu, K, Cr, Ca u Ag B Kosnuectse 
0,05—1,0%. 

B TO 2ke Bpema ObIIO OOHAPy2KeHO, UTO TpaBJeHHe B CMeCH, 3arpaA3HeHHO! 
Zn, HaOOOpoT, CHW2KaeT MOBEPXHOCTHY!O MpoBosuMOcTb. Takoe «aHomMaJIbHOe 
BJIMAHHe WMHKAa TpeOyeT ciellHasIbHOro OObACHeHHA. 

OAHaKO OKa3aJIOCb BeCbMa 3aTPYJHUTEIbHBIM OObACHHT 9TO sABMeHHE 
MOJIbS ys1Cb KAKOH-JIMOO MpOCTOH MOJeIbIO MepepaclipeyeseHUA SICKTPOHOB B CH: 
cTeme ajlaTOM — NloqWIo%KKa. YMeubIleHve MOBepXHOCTHOM MpoBoxuMmocTu Hab 
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loqaloch H Tipu ancopOuuu Cd. Xapaxrepuo, yTo 9To aABsMeHHe He Mpucyule avie- 
€HTaM, HaXOJAILMMCA B ONHOH M TOM %Ke pyle mepnosnueckol CHCTeME. 
Tak, HallpuMep, agqcopOuns Ca BbisbiBaeT ocptbeKT, IPpOTHBOMOMOXKHBIIi LelicTBHIO 
Yn u Cd. B Tada. 1 npupeyzenbi cBoquple JaHHble M0 BIMAHMIO Ha BeEMUMHY HO- 
BePXHOCTHOH MpoBoyumocTH 

i. 4-10%.0M7 
BCeX HSYYCHHIX MpuMeceli, 4 
Jjanee, Ip BBeeHHH B f 


HaHOovIbluee U3MeHeHHe 40 
OBepXHOCTHOH  =IIpOBOIH- 
ocTH. Tak, TpaByleHne 
TpaBHTesle, COsep2Kalllem 
,0% Br, BBeqeHHOrO B aTo- 
MapHOM BHJe, HacTOJIbKO 46 
tWJIbHO TOHH3HJIO MOBepx- 
OCTHY!0 IIPOBOJMMOCTb, YTO 
DTHOLMMEHHE Sy/Fn9 COCTABHJIO 
Bcero JIHLIb ~ 0,17. BBege- 
live 2Ke B TpaBuTemb 1,0% 
Or B Bue KBr lpuBeno k 


7 
rene sem 
v 
7 
£2 
Uf 
Z oie 


sHAaUHTeIbHO OoObIUeH BeIH- 20, FA 
KHHE o,/Sn0, PABHOH B2STOM =” - ae 


smyyae 0,5. STo, mMo-Buzu- ye: 

MOMY, OObACHACTCH IIpoTu- a, 

BOMOJIOXKHBIM JCHCTBHEM aTO- Puc. 1. Tpabux A= Sau =! (x). 7 — cuna Toxa, 
Mos K uBriupy wx copmect- qU 

I ou aycopomuu. Mpoxoxamero uepes oOpasen, 7 — rpayMenT moTeHwa- 
IIpopeqenupre SKCIE€pH- wma), @— uucTbI TpaBuTemtb, 6— TpaBuTesb c 0,5% Fe, 
MCHTHI WOKa3bIBaloT BO3SMOxXK- S — WHpuHa KMHOBMAHOTO OOpasia, O49 — HOBepXHO- 
OCTb MOJTYYeHHA MOBep XHO- CTHaA IIpOBOXHMOCTb TocJe TPaBJICHHA B UHCTOM TpaBu- 
eTH repMaHua c 3aJlaHHbIM TevJie, oy — HOBEPXHOCTHaA IIPOBOJMMOCTb MocJe TpaBJIe- 
BHageHueM MlOBep XHOCTHOH HHA B 3arpxASHeEHHOM TpaBUTeJe 
POBOJUMOCTH, T. €. MBI 3/,eCb HMeeM CBOerO poga JerHpoBaHne MOBepXHOCTH 
KMOHOpaMH» HU <«aKIellTOpaMH», OCYIIeECTBIAeMOe NOcpexcTBOM aycop6uuu 
Da3JIMUHBIX IIpHMeceH 3 TPaBHuTeA. 


Tao6Oauna 1 


| 
Coequneuue, B BYE KomuuecTBo 
OuemMeuHT KOTOPOrO 9JIEMeCHT BBO- 9JIeEMeHTAa B Che Horta) 
AMJICA B TpaBUTeJb TpaBuTese, Bec. % 
Cu Cu (NOs)2-3H,O 10) 45379 
0,5 4,00 
K KNOs OFaDs 1 ks 
0,05 1,0 
Cr Cr (NOz)3:9H2O ORS Pas) 
0,05 1,5 
0,005 1:0 
Fe OnnaKkn OF “Net3) 
0,05 1,0 
Zn Zn (CH3sCOO)>: 1,0 (O25) 
0,5 0,625 
Ca Ca (NOg)2-4H,O 4,0 1,58 
Cd Cd (NOg)2-2H,0 1,0 0,75 
Ag Ag (NOs) 1,0 2,0 
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UacrTubiM) CulyyaeM TaKOPO MOBEPXHOCTHOFO JIeErHPOBaHHA ABJACTCA OHOBPE- | 
M@HHOE BBeJeCHHE B TPaBHTeJIb MPOTHBOMOJIOKHEIX NO CBOeEMy Je€HCTBHIO MIpHMe- | 
celi JIA MOulyYeHHA KOMMN€HCHPOBaHHOM NOBepXHOCTH C BeCbMa MaJIbIM 3Ha4e- | 
HHe€M oy. | 

Ham KaoKeTCA BeCbMa IlepCHeKTHBHBIM M MpaKTHYeCKOe HCMOJIbSOBaHHe STHX } 
ABJICHHH, HO JIA 3TOFO, KOHCYHO, CulIeyeT H3Y4HTb UX CTAOWJIbHOCTb BO BPpe- | 
MeHH, OlpeleuTb, B KaKOM Bue alcopOupyioTcA MpvMecH Ha MOBepXHOCTH | 
KPHCTaJJia, HCCeOBaTb Npoucxoyslue Np alcopOuMH H3MeHeHHA CKOPOCTH 
MOBEPXHOCTHOH PeKOMOHHALHH U OMpeeJUTb, He MPOHCXOZHT JIM B Mporecce 
acOpOUNH HHBeEpCHA THMa MpOBOAMMOCTH MOBepXHOCTHOrO CJIOA. 

B nocraHoBKe HB Mpopesenuu paooTH! upHHuMaua yyactue M. JI. Mocene- | 
BHU, KOTOPOH aBTOPbl BbIpaKaloT ryOokylo OmarogapHocTh. 


i 


i 
ly 


Ilocrynusto 
9 IX 1959 


UWHMTHPOBAHHAA JIMTEPATYPA 


1Y. Jlauaon, Baezenne B du3snky NorynposoguuKos, VWJI, 1959. * P. H. P y-| 
6uuHmTewH, B. UW. Ouctyap, JAH, 125, Ne 3, 542 (1959). 


Hornage Akxanemun nayr CCCP 
1960. Tom 130, Ni 2 


XHMHYECKAA TEXHO/JIOTH A 


HW. HW. KATAMPOPOACKHM u H. B. APTAMOHOBA 


HOBbIM TEPMOCTOHKHA TEMJIOH30JIALMOHHbIM MATEPHAJI 
«MEHOCHJI» 


(ITpedcmaeaexo axademuxom H. I]. Bapduxoim 28 VII 1959) 


_ Ilesocrexio Kak TelJIOH30AUHOHHBIM MaTepval Momyyaer Bce Govblulee 
ipWMenennve. PKeCTKOCTh, H€EFHPPOCKONMYHOCTb, BOJOHEMPOHMILaeMOCTb MH Apy- 
"Me CBOMCTBa OOeCMeYHBalOT JOJIFOBEYHOCTh MeHOCTeKOJIbHOM M30/IAILMH UW MO- 
°TOAHCTBO e€€ TENJIOM3O0JIAIMOHHBIX CBOMCTB. B HacTosilee BpeMA MeHOCTeKJIO 
IPHMeHAeTCA KaK MaTepHad JIA HM3KOTeMMepaTypHOH usonauHU or —180°, 
1 lO Temnepatypbi 300°. Jina BbicokoTemnepatypHou xe u3s01suHu (800—900°) 
TeHocTeKIO He MpuMmensetca. IlomyyeHue Takoro MenocTeksa MpefctaBlaer 
4€COMHeEHHBIM HHTepec. 

 B 1957 r. Hamu Obl Noy4yeH HOBbIH MeHOMaTepHas, OTHUAIOILHiCA BbICO- 
sOH TepMOCTOHKOCTbIO H TemMepaTypoycrotyunBocthiw. IIpu Bpi6ope ucxogxHOrO 
CbIPHA IIA STOO MaTepHaJla BHAYaue ObIIO HAMeCYEHO KBapleBoe CTeKIIO.ONHaKO 
rakOli cioco6 NosyyveHuA MeHOKBaplla TpeOoBa Obl MpousBoACTBa clepBa KBaplle- 
B0rO CTeKJIa, KOTOpOe ABJIAeTCH TPYOCMKHM H JOPOrocTOALIMM Npoweccom. 
‘lomuMo 9STOroO BbICOKOTeMMepaTypHbIH Mpolecc BCIeHHBaHHA KBapleBOro: 
nTeKJIa TEXHHYECKH BecbMa culox*KeH. Ilostomy GOoviee Wemecoo6pa3sHO mpcmecc 
JOJYYCHHA MeHOKBapIeBOrO MaTepHasla OCYUIeCTBHTb MyTeM OHOBpemMeHHOrO: 
CMHTe3a HW BCIMCHHBaHUA BbICOKOKPeMHE3EMHCTHIX CTeEKOJI, MHHYA Mporlecc 
Bapku. TakyuM IlyTeM HaMH OblJla CHHTe3MPpOBaHa Ce€pHA HOBbIX MeHOCTeKOU, 
ObeAMHEHHBIX MO Ha3BaHHeM TE HOC UJ. XUMMYeCKHH cocTaB MeHOCcHIa 
B OOllleM Bue cuenyroumnli: SiO, 9O—94 %, naBeHb u rasoo6pasoBaTeb 1LO—6%. 

Kpemue3eMHCTble CMe€CH YKa3aHHOFO COCTaBa MPHFOTOBJAJMCb H3 Oe3BO,HOU 
KPCMHEBOH KHCJOTHI, OOPHOH KUCJIOTbI H TpeXOKHCH CypbMbI. KpemHeBaa KHC- 
OTA ABJIA€TCH OCHOBHbIM KOMIIOHEHTOM CMeCH, OopHad KHCOTa— MvlaBHeM, a 
[peXOKHCb CYPbMbI — BCIe€HHBAIOWMM areHToM. TexHoslormuecKan cxema IIpH- 
rOTOBJICHHA MeHOCHJa TAKOBA: 

lL. Bu6OpousmMenbueHuve HCXORHEX KOMNOHEHTO B— 
BKJIIOUaeT B CeOA TOHKOe H3Me/IbYeHHe H MepeMelMBaHHve CMeceH C OOpas0Ba- 
HYeM BbICOKOPasBUTO yebHOM MOBepXHOCTH, paBHol MpumepHO 30 000 cm?/ r. 
Takoe TOHKOe H3MeuIbYeHHe MaTepHaa CMocoOcTByer Jyullemy CMeKaHHio CMe- 
cei H OOpas0BaHHlO *KUAKOM ta3sbl NpH Oovlee HH8KUX TeMMepatypax. 

2,.Cyxoe MpeccoBaHHe NAHT HUH OpuKeTOB ABANETCA 
IHHM H3 crocoOoB o*opMJIeHHA U3 eM MeHOCcHvIa. 

3.CnekaHuwe HM BCHEHHBAHHe UZ8REMNUM MpPOBOANTCA B 
BbICOKOTeMMepaTyPHOH 3IeKTpH4YeCKOH Mew Ha TeIMJIOMPOBOAHBIX Kepamuye- 
-KUX ToycraBkax. PapyomepHbIt mporpeB M ClieKaHHe OpukeTOB AOCTHraucb 
IpH Harpepanvu WX OT KOMHATHOH TeMMepaTypbl JO MaKCHMaJIbHOM, paBHon 
1400—1450°. Ilpu makcumasbuHol TemMepatype OOpasi{bl BbIepXKUBAaJIMCh B Te- 
feHue 20—30 Muu. 

4,.OTKUr H3SRE MUM OCYUECTBAAeTCA MpH MOCTeMe€HHOM OXJIaxK][e- 
HMM UX B TOM Ke MeyH, B KOTOPOM MpoBo_MNOcb BcleHUBaHHe. Han6oee oTBet- 
oTBCHHbIM STAM OTHKUra HaXOANTCA B UHTepBaJle OT TeMMepaTypPbI BCIeHHBaHHA 
70 700°. Hue 700° o6pas3itbl MOryT OXIaKTaTbcA Ha BOsyxe Oe3 OlMacHOcTH 
a3 pyWieHHaA. 
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Tlenocu mpenctaBsaer coOol MesKONOpHCTHIM MaTepHaJl C 3aKPbITbIMr 
nmopamu. Mexanuyeckad MpoOuHocTh H3qetMH HaXOJHTCA B IIpAMOM 3aBHCHMOCTY 
OT HX OObemuHoro Beca. [IpounocTb Ha cxKaTHe Oblia ONlpemeseHa Ha KyOuKax 
(pasmep peOpa 25 mm). Ona usmensetca B Upenenax oT 50 yo 120 KI/cm® ana 
oOpaslloB c OObeMHBIM Becom OT 0,5 no 0,8 r/em®. VWanenua u3 mMeHocua OTJIM- 
yaloTCa BbICOKOM TepmocTolikocTbio. IIpH ucnbIraHHH Ha TePMOCTOMKOCTb ky- 
OUKH Me@JKONOpHcTOrO neHOcHa (pasmep pedpa 30 MM) BbIEPAKUBAIM PeSKOE 
OXlax%KeHHe B HMHTepBasle TemMepatyp ot -+1000° no —60° u or —60° 10 
+ 1000° 10—25 uuKaos. Henocua otmmuaetca M BbICOKOM TeMMepaTypoycrTou- 
YHBOCTbIO HopagKa 1300° (romesbcKoe MeHocTeKsIO WepopMupyercaA pH TeM- 
mepatype oxono0 500°, GeculemouHoe MeHocTeksI0 — upu 1050—1100°). 
BpicoKa TepMOCTOHKOCTb H TeMMepaTypOyCTOHYMBOCTb MeHOCHJIa OTKPBbI- 
BalOT BO3MO?KHOCTb IIPHM€HeHHA ZTOFO MaTepHaJia B KaveCTBE H30JIALLMH, MOl- 
Bepraiollelica NMepeMeHHOMY BO3eHCTBHIO TeMNepatTyp. Kpome Toro, OTJHuaACh 
BbICOKOH XHMHMYeCKOH YCTOHYHBOCTHIO, Me€HOCHJI MOKeT ObITH IPHMeHeH B Kaye- 
CTBe KHCJIOTOYMOPHOrO MaTepHadla JIA U30JIAWHH NOBepXHOCTeH, NOABepKeHHBIX, 
BOSJeHCTBHIO KOPpO3HHHBIX cpel. 


Tloctynusio 
24 VII 1959 


) 
| 
[ 


Horaayqn Arkagemunu nayr CCCP 
1960. Tom 130, Ni 2 


XHMHYECKAA TEXHOJIOIHA 


Yanen-Koppecnonjzent AH CCCP 10. T. MAMEJIAJIMEB, M. M. TYCEMHOB 
uC. M. MAMEJIOB 


NOJIYYEHHE XJIOPYTJIEPOXOB XJIOPHPOBAHHEM MEHTAHOB 
B KHWIIAWIEM CJIOE KATAJIM3ATOPA 


B wacToalilee BpeMA reKCaXJIOPIMKMONeHTaqMeH, rekcaxopOyTaqueH, TreK- 
icCaxXJIOpSTaH, TeTPaXJIOPSTHJIeH, UYETbIPCXXJIOPUCTHI yrmepok uM Apyrve xsop- 
jypaeponss IIMpOKO IIPHMeHAIOTCA B IPOH3BOJCTBE AOXHMUKATOB, XJlaOareHTOB, 
MNacCTHYeCKUX MaCC, CHHTETHYCCKUX BOJIOKOH HW APYrHX XMMMYECKUX MPOMYKTOB. 
(OCHOBHBIMHM MeTOJaMH CHHT€3a YKa3aHHbIX XJOPYrsepOLOB ABJIAIOTCA CuleLyw- 
i. Ba MeTojla: 1) cryMeHuaTOe XJOpHpOBaHNe aKaHOB M XJOpaKaHOB, MIpu- 
‘BOJAULee K OOPasOBaHHO CMeCH, COCTOAMeH 3 XJIOp3aMeleHHbIX yreBoOOpo- 
OB U XJOpyruepoyos; 2) pasO*KeHHe NOMHXNOpaNKaHOB, Hapsyy C KOTOPbIM 
MpoTekaloT peakIlHH JeXJOPHPOBaHHA, MeruspoOXNOpupoBaHuA U yNMOTHEHHE 
| ee C OOpas0BaHHeM XJIOpPyrseponos. 

 Han6osee yqoOubIM MeTOJOM NOvIyYeHHA XNOpyrsepozOB Mor ABHTbCA MeTOR 
/MCUePIIbIBalOWerO XJIOPHPOBaHHA aJIKaHOB IIpH yCJIOBHAX 3HAaUYHTebHOTO H3- 
ObITKa XJIOpa K aJIKaHy H pH TemMlepatypax, cnocoOcTByIOWMX peakUMN WexdJio- 
PHpOBaHHA, NerHypOXMOpHpoBaHHA MU paclaly XOpadKaHoB. OjHaKO, Kak H3- 
'BeCTHO, IPH H3ObITKe XulOpa, T. €. IPH NIPHMeHeHHH YeTHIPeX HM Ooulee KpPaTHbIX 
o6bemoB XJIOpa Ha O(MH OObeM asIKaHa WeMHad peakUMA XNOPMpoBaHUA Mpuo6b- 
‘peraeT B3pbIBHOH, TpyqHO yMpaBsaemplli xapakTep c OOpa3s0BaHHeM caxu, 
-XJIOpHCTOrO BOROpONa HU APyrHX HeExKeMaTeMbHbIX MpOLYKTOB peakILMH CO BCeEMU 
fe ehonox naconiamn 9TO ABJICHHe OCJIOXKHEHHAMH. 

- Hamu paspa6oraH cnoco6 nowyyeHuA XuOpyruiepoyoB: ueTbIpexxwopH- 
‘eToro yruepoma, rekcaxXslopsTaHa, TeTpaxwopsTHeHa, reKcaxopOyTaqueHa u 
TekcaxJIOpPUUK IONeHTaveHa— HCuepMbIBalOLLUM XJIOPHPOBaHHeM MeHTAaHOB B KH- 
mamem coe KaTasiM3aTopa. BpliH MpOBeeHbI ONbITbI NO XJIOPHPOBaHHIO Me- 
TaHa, 2TaHa, l1pollaHa, OyTaHa HM NeHTaHOB B KHIIAeM Cl0e HM OblJla BbIACHeHa: 
3ABHCHMOCTb BbIXOJa OTJ@JIbHbIX XJIOPyrviepOJOB OT TeMIepaTypbl, BPeMeHH 
KOHTaKTa, OTHOIMCHHA pearHpyIOWlHX KOMIOHEHTOB HM JIpyrMX MapaMeTpoB Mpo- 
mecca. B npesbizyitem coo6ujenun (*) OblIM NpUuBeLeHbI JaHHble NO MOJyseHHIo 
YeETLIPEXXJIOPUCTOFO yrviepoOfa XJIOPHPOBaHHeM MeTaHa B KUHIALLeM CyOe. 

B HacTOAllemM COOOMIEHHH TpHBOAATCA WaHHble MO MOyYeHHIO XMOpyrepo- 
JOB XJIOPHpOBaHveM HOPMaJIbHOrO MeHTaHa B KUMAMIeEM COE KaTasM3aTopa. 
HopMaibuplli NeHTaH, HpHMeHeHHbIM B STHX NCCeEMOBaHWAX, Obl NoOWyyeH 
pekTudukatueli Kapagarckoro ra30KOHJeHCaTa HM UMed CenyIOulMe KOHCTAHTHI: 
d> 0,6260, n° 1,3570, tT. Kum. 36°. 3 ucmpiraHHbix KaTasIM3aTOpoB HaHOouIb- 
Wleli AKTHBHOCTbIO OT/IMYaaCb MeM3a, BCJIeCTBHe YerO IIPHBeeHHbIe JaHHbie 
OTHOCATCH K 9TOMy KaTausaTopy. AlmapaTypa M MOpsAOK NpOusBOACTBa OMBbI- 
TOB ObIJM WeHTHUHI C ONMCAHHBIM B coobueHHH ('), C TOM JMUIb pasHuuel, 
UTO B JaHHOM Culyyae XJIOP HW Me€HTaH BBOAMJIMCh B CIO KUNALero KaTalMsaTopa 
PasesbHO, 6e3 MpesBapHTesbHOrO CMeILeHHA. 

B a6. | mpHBexenbl pesyNbTATbI UCCeLOBAHMA KaTaJM3aTOB, NOsMyueHHbIe 
NIpH cseqyIouluX yCJIOBHAX peakWHH: TemIlepaTypa 350—450°:. Cl, : C,Has = 
= 11:1, cxopocrb xmopa 49 a/4ac, cKopoctb meutana 14 r/yac. 

Kak BHHO 43 JaHHbIxX TaO. 1, MepBad Ppakus, BIKMMAlOULax B pesemax 
75—80°, coorBercTByeT yeTbIPexxopucTomy yrulepony. Koncrants! ston ppak- 
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a | 


Ta6Onuna f 


NeNe onbiToB 
XapakTepHCTHKa OMbITOB 95 99 93 30 | 27 | 98 
| | | 
Temnepatypa °C 350 300 400 400 450 450 
XapaKkTepucTuka KatTasu3a- 

Topa: 
ae 41,6894 | 41,6890 | 41,6841 ; 41,6885 | 14,6890] 41,6892 
ne 41,5480 | 41,5470 | 4,5422'| 41,5480 | 14,5481 | 175482 

Hauyaso Kuneuua, °C 75 74 74 75 74 74 
@paxuua 75—80° (CCl,) 

BHIXOR, % 12,0 LOS 13,8 12,8 44,5 10,4 
a. 14,5925 | 41,5928 | 41,5924] 1,5918 | 41,5940 | 41,5950 
on 14612 A 2625015 A eG22 A 2G OUT ee te eee Odes 

@paxuuna 80—118° (mpome- 

*%KyTOUHAaA) 

BHIXOL, % ee 0,6 1,0 ie 2,4 2,8 | 
oe 4, 4740.) A,4720 "4 ,47104) 454720 4,4770 | 41,4736 

®paxuua 148—123° (C,Cl4) 

BHIXOT, % Pen stl 20,8 21,4 18,0 12,0 NAA 
i 41,6245.) :46220,) A, 622004, 6248) vo2F0 e622 
ie 1,5059 | 41,5056} 41,5054 | 41,5050] 41,5055 | 1,5056 

@®pakuua 123—185° (npome- 

*KyTOUHAaA) 

BEIXOL, % — 0,6 0,8 _ a. 23 
ree 41,5310 | 41,5320 re bit ne 

@pakuna 185—235° (rekca- 

xJopOyTajuen) 

BbIXOL, % Dian 234 A 8F4 20,8 Ane 16,2 
ae 14,6925 | 14,6934} 1,6940 | 1,6982 | 14,6970 | 41,6954 
fe 41,5560 | 1,5570 41,5575 | 41,5542 | 41,5570 | 41,5565 

@Mpakuua 235—238° (rexca- 

XJIOPUMK JONeHTaHeH) 

BEIXOL, % Nei 23,9 29,8 33,4 39,0 37,8 
ae 41,7109 ) 41,7098") 4 1108.) 2 71100 = 471 0G jaro 
ie 1,5651 | 41,5644) 1,5648 | 1,5651 | 1,5648 | 41,5649 

Octatok ATO 17,6 11,0 10,6 16,0 15,8 
Horepu iA) 2,8 3,4 Php: 2,8 Boe 


WH OJIM3KO COBIaaioT C COOTBETCTBYIONIHMM KOHCTaHTaMU yucTOrO yeTbipex 
XJOpHCTOrO yrsepofa. CosepxKanne yerTbipexxJopuctoro yrmepogza B KaTauM 
3aT€ B 3ABUCMMOCTH OT TeMepaTypbl peakUM KOeONeTCA B Mpegenax 10—14% 
@pakWus, BbIKHMatollad B Mpesenax 80—118° He3HayHTeJIbHa, COCTOHT U3 
CM€CH YETbIPEXXJIOPHCTOFO yruepoza HW TeTpaxsopsTusena. 

PpakWwA, COOTBeTCTBYIOWaA TeTpaxOpsTuseHy, BbIKUMaeT B mipemqesax 
118—123°. Koncrauthi To dpakunNH O1u3KO COBMaLaloT c COOTBETCTBYIOMLUMU 
KOHCTaHTaMH YHCTOrO TeTpaxJiopsTHeHa. Comep2kaHne TeTpaxsopsTusieHa KO- 
JeOseTcA B Ipenenax 12—23%, 

@pakuna, BbIKHMalollad B WATepBasle 185—235°, cocrouT us rekcaxsop6y- 
TayMeHa C H€3HadHTeJIbHOM MpMecbio rekcaxwopsTaHa. Dpakuua, oTOrHaHHas 
B Npesenax 235—238°, coorBercrByet rekCaxJIOPUANKMONeHTaqueHy. DusnKko- 
XHMHYCCKHE KOHCTAHTbI STOH (PpaKUMH COBNaLalOT C TAKOBbIMH, HMeIOWMUMHCA 
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AuTepatype. Cojepkanuve rekcaxXJOpuMKNONeHTaqMena KOueOneTCA B MIpee- 
ax 23—40%. OctaTku, NonyyeHuble ocue pasrona, ABMIAIOTCA KpucTasIN4e- 
KHMH NIpOykTaMH HW COCTOAT B OCHOBHOM H3 OKTAaXJIOPUMKJONeHTeHAa. 

Takum 06pa30m, Ip UcuepnpiBalollem XJIOPHpOBaHHH MeHTana B KHTALLeM 
Joe KaTaIM3aTOpa, B 3aBMCHMOCTH OT TeMIlepaTypbl peakuuH, OOpasytoTca 
aTaMsaTb, COJepKalllue XJMOPYrepOAb B CseMyIOULHX KOsMUeCTBaX: TeKca- 
oplnkNoneHTaqvena 23—40%, rekcaxsopOyTayvena C HEKOTOPbIM coyepxKa- 
HMeM rekcaxsopstaHa 15—24%, TerpaxsopaTuena 12—23% u uerpipexxu0- 
puctroro yraepona 10—15%. 

Vismenasd TeMMlepatypy, COOTHOWIeHHe pearupyIOULM4X KOMIMOHeHTOB, BpeMa 
KOHTaKTa HM Apyrve NapaMeTpbi Mpolecca, MOXKHO MOMYYUTbh KaTaJu3aT C BbICO- 
KHM MPOMeHTHIM COJepKaHveM *Kesaemoro xsopyrsepoga. B paspa6oTaHHbix 
yCJIOBHAX IIpH 3HAYHTeIbHOM U3ObITKe XIOPa NO OTHOIMeHMIO K NeHTaHy 
peakIlMA MpOTeKaeT rialKO, 6€3 B3pbIBa, C BbICOKMM BbIXONOM XJIOPyriepoNos. 


VWuctutyT HedrexuMuyeckux mpormeccos Iloctrynusto 
AxkafemuH Hayk Asep6CCP 29M Xe1959 


HWMTHPOBAHHAA JIMTEPATYPA 


oO. 0. Mawenannes, ~Mi Mery cen roe,  (O -A Mex THeB aye eA, 
122, Ne 5, S18 (1958). 
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Jlokuayp Akanqemun nwayx CCCP 
1960. Tom 130, Ni 2 


E. M. BEJIAKOBCKAS uA. A. CTEKJIOB 
0 BEPXHECAPMATCKUX OTJIOKEHHAX BACCEHHOB PEK 
BOJIbINOH JIABbI HW BEJION 


(ITpedcemasneno akademuxom A. JI. Anwunom 22 VI 1959) 


B Oaccelinax pek Boubmok Jla6p u Beno Ha CesepHom Kaska3e WIMpoKO 
PasBUTbI HeEOreHOBbIe OTJIOXKCHHA, H3BHJIMCTOH NOMOCOK MpoOTArMBarollnecs 
mMexkyy rr. Maitixonom u JlaOvnckom. Jo MocueqHero BpeMeHH BOSpacT HaH- 
6ouee MOJIONEIX H3 STHX OTJORKeHHH CUNTAJICH BepXHeCapMaTCKHM, a HeKOTO- 
PBIMH HcCeqOBaTeAMM YCJIOBHO H MeEOTHYeCKUM. YCJOBHOCTb BbIJeJIEHHA MeO- | 
THYUCCKUX CJIOCB CBA3AHA C TEM, YTO MaJICOHTOJOrHYeCKH OXapaKTePpH30BaHHble | 
OTJIOKeHHA ZSTOTO BO3PaCTa H3BeCTHAI He ObIH, KpOMe e€JMHCTBEHHOLO MyHKTa 
y vr. Jla6uncka, rye OOHaxKaloTcH MOpOsb C MIOXO coxpaHuBlieica @ayHou, © 
IIpHHuMaBlleHcaA 3a MeoTHUecKy1O. Bca cepHA HeOreHOBbIX OTJIOXKeHHH Mpez— 
CTaBJIeHa 3J[eCb HCKJIOUNTeJIbHO MOPCKHMH OOpa30BaHHAMH, HU JIMIb OCaRKH . 
BepXHerO CapMaTa BbIpaxKeHbl MOPOJaMu YaCTbIO MOPCKUMH, YaCTbIO KOHTHHEH— 
TaJIbHbIMH. UTO Ke KacaeTCA MJIMOWeCHOBLIX OTJIOXKeHHH, TO Ha HX CYWLeCTBO- 
BaHve B lipefesaX paCCMaTPpHBaeMOH TeppHTOPHH JO HeaBHerO BPeMeHH HE 
ObIMIO HHKaKHUX yKa3aHHi. Tem OOJIbLIMH HHTepec BbIZBaIO MOABJICHHe CTaTbu 
B. A. [poccrefima u Il. A. MuennumBusm (4), B KOTOpOH RaeTca OnuCaHHe O6- 
Hax%KeCHHA IeCYaHO-IVIMHHCTHIX TOPOL, COkepKallMX OCTaTKH KMMMepPHlicKOH 
PaCTHTEJIbHOCTH, B HECKOJIBKHX KHJIOMeTPax K 3anlany oT r. Jla6uHcka. Bnepspie 
CTOJIb JlasIeKO K BOCTOKY OT O6/1aCTH paclpocTpaHeHuA MOPCKHX cpeqHenHoLe- 
HOBBIX OTJIOKCHHH OOHAPyXKUBaJINCb UX KOHTHHEHTAJIbHbIe aHAaJIOrM, MpHueM HX. 
BO3PaCT NOyyas MaseOHTOMOrHYecKOe OGOCHOBAaHHe. 

Jletom 1958 r. aBTOpbl HacTOALeH CTaTbHu B COcTaBe KaBka3CcKOl 2KcMeqHUNH 
Mockosckoro yHHBepcHTeta TpOBOJHJIM H3yYeHHe HeOreHOBbIX OTJOXKeHHM B: 
6acceline pp. Bonbmon JIla6ei u Beno. [lonyyenupie MaTepvasbl IpoTHBOpeyaT 
BbIBOJaM Ha3BaHHbIX BbIIle HCCJIeOBaTeJel WH MOSBOJIAIOT BbICKa3aTb CoOOpaxke- 
HUA O Ooslee JPeBHEM, a HMeCHHO BepXHeCaPMaTCKOM BO3pacTe cOeB, cosep- 
*KallHX JaOWHCKy!O *uopy. 

Mexny Matixonom u JlaOvHckoM NpoTArMBaeTCA BbICOKad, MpeKpacHo BbI- 
Jep2KMBalOllaAcd BePXHEIVJIMOMeHOBAA Teppaca, ABJIAIOWLAaAcHd B 3TOM palione 
Bofopasyesom pp. Beno u Bompuiok Jla6pr. Ee woKomb coxKeH HeNOCTOAHHBI- 
MH, 4aCTO JIMH3000Pa3HbIMH M[WlaCTaMH MpeHMYWLeCTBeHHO %XKEJITbIX H p2XaBo- 
OypbIX NeCKOB pa3HOH, HepeqKO rpy6oH 3epHUCcTOCTH, HeCJIOHCTEIX, YACTbIO Ke 
KOCO, HJIM HelpaBMJIbHO CJIONCTbIX, C IIPOCJOAMH HM JIMH3aMH CepbIX UH rovy6o- 
BaTbIX TIMH, MeCuYaHHKOB, rpaBeJIUTOB MW rasIeYHHKOB. STH NOPOsb! XOpouIo O6-— 
HaxKeHbl B CT. SPOCaBCKOH HM ee OKPeCTHOCTAX, B OOpbIBax Teppac p. Papc, 
a TakoKe B psie NYHKTOB Mexkiy Dapcom u bonbmok Jla6oi. TMlopogni toro xe 
XapakTepa BCKPbIBalOTCH 3aTeM BPaspesax IpaBoOepexHbIX Teppac Bowbwmo 
Jla6pi y JIaOuncka u jlauee K tory y cT. BaaqumuposcKoli. 3aneraioT OHM HOUTH. 
POPH3OHTaJIbHO, MHOTa OOHAaPy2KMBadA HaKJIOH K CeBepy, He MpeBbiliaroulul 
5—6°. Jlio6onbirHo OTMeTHTb OoraTcCTBO MeCKOB OKHC/IaMH %Kevesa, BbIp aK alo- 
IleecA He TOJIbKO B XapaKTePHOM pxaBo-Oypoli HM *KesTOM OKpacke UX, HO H B 
NOABJICHHH M€CTAaMH XKeJIE3HCTHIX KOPOYeK Y JIMH3 FIMHbI M ake WebIX HHS 
Oyporo xeesHAKa. Kak XOpOwIO BHJHO B OOHaKeHMAX TO p. Kyeke y cr. Baa- 
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MHMPOBCKOH, STH COM 63 BHAMMBIX CNeEIOB HECOracuA HOMcTuMAlOTCA Tle- 
aMM VM NyAMHPOBbIMM H3BeCTHAKAaMH MpHOpexkHOrO XapakTepa, cojsepxKailuMH 
NevaTkKH M Apa cpeqHecapMatcKux Cardium bajarunasi Koles Musculus cf. 
wiculoides Koles., Mactra cf. vitaliana d’Orb., Trochus ex gr. papilla Eichw., 
arbotella sp. u ap.* Bo muorux, slerko reonornueckH yBasbIBaeMblx Me@XK LY 
6oH OOHAKeHHAX ZTHX CMOeB Ha TOWLaLu Mexyly Matikonom u JlaOuHcKom 
MH ObIIH OOHApyKeHbl OCTATKH PaKOBHH BePXHeECapMATCKHX MOVJIJIIOCKOB. 
eKOTOPbie H3 STUX OOHAKeHHH PachosaraloTcA JOCTATOUHO GJIM3KO OT BbIXOJOB 
IOPOHOCHEIX NMopog. 

Eme B 1935 r. H. A. Ipuropopuy-Bepesoscxum (*) 6bIN0 OMUCaHO O6Ha- 
eHHe «KJaOMULeHCKOrO Oyrpa» B cT. WpocuaBcKol, MpeycTaBssAloulero ocTa- 
I, BLICOKOH HaMOUMeHHOM Teppacbl, B KOTOPOM B IljlacTe KpelKoro mecuaHHka 
{ ObIIM Haliqenbl pakoBpuxbl Mactra caspia Eichw. Hamu B 3Tom oGHaxKeHHu 
1oKe Obl coOpanbl ocratKu Mactra caspia Eichw., M. cf. caspia Eichw. 
M. firma var. rotundata Zhizh. 3necb xe, B ycrbesol yacru Ganku JbKaKkoB- 
i, PMIICOMETPHYeCKH BbIlie, MOYTH y OPOBKM BePXHEMJIHOMeHOBOH Teppacsl, 
JHaXKEHbI MKEJITLIC, HECJIOMCTHI€ MeCKH, B KOTOPbIX MeCTaMH yflaJlOcb OOHapy- 
MTb pefKHe, NOXHe aAnpa Mactra caspia Eichw. u M. sp. Jjanee k sBocroky, 
OombuIoH Oasmke y xyT. Kpacuprii KyT, npHmepHo na NomoBHHe paccTosHus 
Ky SpocmaBcKol vu JlaGuucKkom, B 5 KM K 3allayly OT MeCTOHaxOKMeHHA (Cp10- 
i, onucanHoro B. A. Tpoccretimom u I]. A. Muenuuusua, Obi BCTpeyeHbi 
sa OONbWIMX OOHAKeHHA. Syecb, Ha TOM %Ke LHMcOMeTpuyecKOM ypoBue, 
i KOTOPOM pachoJlaraloTca PNOpOHOcHble NOposLl, H dakTMyecKH Ha UX TIpo- 
WpaHHu, B WOKOJIe TOH Ke BepXHEMJIMONeHOBOH Teppacbl BbIXOJAT XKeJITHIE 
P2KaBble, YACTbIO KOCOCJIONCTHIe NeCKH C TOHKHMH JIMH3aMH CepOBaTO-CHHUX 
[MH, COJepKallluX OTMeyaTKM JWHcTbeB. B OMHOM M3 9THX OOHAKeHUM NOPOAb! 
JleralOT TOPH3OHTAJIbHO, B JPyrOM pe3KO HapyllleHbl, Malad Ha ceBep Tog 
‘jlomM 0 40°. 3necb Ke UX paccekatoT HeOOsbUIve COpocH! c ammsmuTyON WO | M. 
AKOe 3aJleraHve MOpO BepOATHEe BCerO CBA3AHO C MECTHBIM, JIOKaJIbHBIM Ha- 
/MICHHEM, a MOXKET OBIT BHISBaHO UH JIPEBHAMH ONOJI3HAMN (?). Cpequ STHX T1O- 
4, MPOXOLUT WwacT KeNTorO, KpyMHOsepHucTOrO MecyaHHKa C XOpOIO coxpa- 
IBLIMMHCA pakoBHHamu Mactra caspia Eichw., M. sp. u Solen subfragilis 
ichw. 

B 1940 r. B. T. Mampnuexom (°) 6pIsI0 Omy6NKOBaHO ONNCaHHe HEOOJbUIOTO. 
H@KeCHHA B WOKOJI€ HH3KOH MpaBoOepexkHOH Teppacn! Bosmbuion Jla6pl y mocta 
Jla6uucke, rye Ha caMOM BOOM BHIXOMAT TeMHBIe, TOHKOCJIOHCTHIe PJIMHbI, 
BbILMe — p2KaBO-XKeJITHIM MeJIKOSePHHCTbIH MecoK. B sTHx Moposax MM Obi 
HeHbl Apa IByCTBOpOK HM OTMeyaTKH JIMCTbeB. Ccbliaicb Ha ollpeyeseHHe 

B. Borayespm B ero O6pa3llaX MOJIWJIOCKOB, OJIM3KHX Me€OTHYeCKUM, HM quo- 
I, a TaKKe Ha Pe3yJIbTaTbl H3yYeHHA MMHepaOrMyecKOrO COCTaBa TeCKOB, 
. T. Manpitiek npulien K BLIBOy O MeOTHUeCKOM BO3pacTte Nopog y JlabuH- 
a. Heo6xozumMo cKa3aTb, YTO OCTaTKM (bayHb!l B 9TOM OOHAKeHHH MpescTaB- 
HbI MeCUaHbIMH ApaMH Kpaline MIOXOH COXpaHHOCTH, H TOJIbKO LJIMTeIbHbIe, 
aTeJIbHbIe MOHCKH MPMBeJIM, HAKOHEL, K TOMY, ¥YTO HaMH ObIJIM OOHapyKeHbr 
WFOHb!e JIA ONpeneneHua apa Mactra cf. caspia Eichw. u M. sp., 20Kasbi- 
joule, YTO BO3PaCT STHX NOpON Takxe BepXHeCapMaTCKHH. 

B o6naxkennn, omucanHom B. A. Tpoccreiimom u I]. A. MuexanmsByun, BbI- 
WAT PASHOZEPHUCTHIe, XKEJITLIE H P2XAaBble, MECTAMH KOCOCJIONCTHIe MecKH C rpa- 
€M-H MeJIKOH rasibKOH, C JIMH3OBHQHbIMH HU HelpaBHJIbHbIMM MpOcsOAMH Tec- 
HuKa, O6yporo x*KesesHAka U rosyOoBaTO-cepOH rIMHbI, COepxKallleh Mpekpac- 

COXpaHMBUINecA OTMeyaTKH sHCTbeB. B STOM OOHAKeHHH He BCTPeyeHo, 
YHbI, OMHaKO Haxox*K penne eFO B eMHOH MOOCe pasBUTHA BepXHeCcapMaTCKHX 
IOMCHHH, 3asleralOulMxX, KaK ObIIO yKa3aHO, MOUTH TOPH38OHTAJIbHO, HU COBep- 
Nice CXOJCTBO 9TOTO paspe3sa NO JMTOMOrMYeCKOMY XapakTepy C JpyruMH, 
MepKalluMH BepXHecapMaTckylo cbayHy, He OCTABJIAIOT COMHEHHA B TOM, 
O BOspacT (JIOPOHOCHBIX OTOXKeHHM He KHMMepHiicKuH, a BepXHe-CapMaT- 
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* Bes mpHBosumaa B cTaTbe dayHa ompezenena A. A. CrekmosbM. 
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cKui. Cmeqyer nogqyepkHyTb, 4TO cnucoK Qopbl us 9TOTO bane 
IIPHBeeHHLI B WTHpyeMOH paOoTe, He MpOTHBOPeyMT MpelcTaBseHHIO O Cap 
MaTCKOM BO3paCTe paCCMaTpHBaeMbIX cuIOeB. CNHCOK 3aKJOYaeT JHCTOMAay 
HbIe (POPMbI, KOTOPble BCTpeyaloTca B CapMaTCKHX OTOxKeHUAX Mpysun (7), : 
OTJeIbHbIE MpekcTaBHTesM — B BepXHeCapMATCKHX OTOKeHHAX CeBepHOr 
Kapxasa (°)*. 

B pa6orax HW. T. Pegoropa, A. H. Adanacbesa u Apyrux ucceqoBaTenen 
3aHUMABIIMXCA reoulorMueckoli CbeMKOH nomochl MexkKAy Malixonom u JlaOun 
CKOM, OIIHCbIBaeMble OTJIOAKCHUA TakyKe pacCMaTPMBalOTCA Kak BepXHeCapMaT 
CKne. 

Tlopoybl aTH 10 cBOeMy XapakTepy IIpelcTaBJIAIOT OCAIKH OYCHb MeJIKOBOI 
Horo OacceliHa, yYaCTKaMH BKJIOUAaA J[eJIbTOBbIe H O8eEPHble OTOKeHHA, U po 
TAPHBaIOTCA MH Jlasee K 3anany oT Malikona, rae OHM He COJepKaT OCTATKO; 
dbayHbl u onucanst C, MW. Uapnonxum (°) u K. HW. Borganopuyem (') mol Ha3Ba 
HHe€M <OXPHCTO-lecyaHOH TOs», OTHOCHBUIelica ITHMH UCCeqOBaTeNAMH Ti 
BospacTy K BepXHemy capmarty, aH. A. Ipuroposuy-bepesosckun (*) K MeTOTH 
yecKOMy Apycy. 

B 3akmoyueHHe CUHTaeM HY2KHbIM OTMETHTb, YTO IJIHOMeCHOBbIe OTJIOXKeHH! 
BC€ Ke HMEIOT PaclipocTpaHeHHe Ha YKa3aHHOH TeppuTopHH. Onn MpescTaBJAlo 
co6oH aKKYMYJIATHBHBIM MOKpOB yNOMHMHaBUeHcA BOROPasebHOH Teppack 
WM CJIOXKEHbI aJIOBHAaJIbHbIMH, OypO-KpaCHbIMH, BASKHMH TvIMHaMHM C JIMH3aMi 
Me€CKOB H XOPOWO OKaTaHHOH raJibku. OTHOCACh MO BO3pacTy K BepXHeMY ILJIHC) 
WeHY, 9TH OTJIOMRKCHHA ABJIAIOTCA aHaJIOFOM WMPOKO paclipocTpaHeHHOH B Ce 
BepHoM IIpeqkaBKa3be BepXHeH KpaCHOUBeTHOH MIHOWeHOBOH TOVIMIM. 


MockoscKHi YrocyflapcTBeHHbIH yHHBepcuTerT Iloerynuso 
um. M. B. Jlomonocosa 20 VI 1959 


UMTHPOBAHHAA JIMTEPATYPA 


IK: Ms Bor anos uu, sTp. Deon Kom:, 57 (1910); ° Ho 8) Bia cielo emame 
Bectu. Teom. xom., Ne 6 (1928). 3H. A. Ppuropospuu-BepesospcKk uF 
P.B. Kupuxosa-Wla6anuna, yu. 3am... Poct. foc. . yuu, 3 (19as 
2 Bod. proce ret M, Il A. MueqzaumBuan, JIAH, 116, Ne 5 “(95g 
SE. ®. Kyty3kuuHa, Bor. xypy., Ne 1, 18 (1958). § B. T. Manumenr, i@e 
reom., Ne 12 (1940), *7M. W. Y3uays3e, Tp. Mucr. reor. AH IpysCCP, cep. reom., ! 
(13) (1955). *®C. HW. Gapuonxuh, Tp. Deon. xom., 65 (1911), 


* Tlocme chaui Haleit cTaTbu B pefakuMio Oblma ony6nuKoBanHa MHTepecHanr paoor, 
I’. Jl. Mamxoza («Botannueckuli xypxas», 44, 657 (1959)), B KoTopoif aprop onucbiBaeT copy, 
coOpaHHy!0 HM B recuaHoit Tomme y r. JIa6uncka. I. J]. MamxKos yxa3eipaert, utTo B coctape ‘pulopt 
rOCHOACTBYIOT AMCTOMAaAHbIe (OpMbI YMepeHHOrO M TeNMOyMepeHHoro KMHMatTa. Aptop cuHtae 
BOSMOXKHBIM NONYCTHTb KoeOaHMe BOSpacTa PsOPOHOCHBIX OTIOXKeHMI OT BepxHero capMat) 
WO CpeqHero miMomena. 
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PEO/JIOLH A 


B. ®. EPOXOB 


HOBbIE AAHHbIE O BOSPACTE HEOPEHOBbIX OBPA3O0BAHUM 
CEBEPO-BOCTOUHOH YACTH o. ATYPYTI 
(KYPHJIbCKHE OCTPOBA) 


(ITpedcmaeaeno axademuxom A. JI. Anuunoim 18 VIII 1959) 


Han6Oouee 1peBune oTox*KeHus Oo. Utypyn mpeycraBenbl HeEOreHOBbIMH M10- 
ojamu. TlourH Ha Bcel TeppHTOpHH OCTpOBa OHH MepeKpHITHI YeTBEPTHYHbIMH 
/IKAHOreHHBIMH OOpas0BaHusAMU. Cpe Nopogx HeoreHoOBoro BoO3pacta, BBI- 
IAILUX Ha JHEBHYIO NOBEPXHOCTH B Be HEOOJIbUIMX H30JHPOBaHHbIX yuacrT- 
9B, MJIMOMeHOBLIe OOpasOBaHHs UMEIOT MeHbillee pacipocTpaHeHue, YeM MHOLLe- 
yBbIe. OHAKO, KaK BbIACHACTCA CeH4aC, 3HAYMTEIbHYIO YACTb MJIMOMeHOBbIX 
POT NpesbIAyulve ucceLoBaTewH (*) OTHOCHJIM yCJIOBHO K MHOIMEHOBbIM BBY 
CYTCTBHA MaJICOHTOJIOPHYeCKUX JaHHbIX, MOSBOJIAIOWLUX JaTHPOBaTb UX BO3- 
icT. B uacTHOCTH, TaKHMH yCJIOBHO MHOLMeHOBLIMH OOpa3s0BaHHAMH CUNTAaIHCb 
(poreHHble NecuaHHKH HM MepeKpbiBatollve UX aHe3HTOBbIe H allHTOBbIe JaBbl, 
JOCIIEKUBAIOMMeECA B OeperoBbixX OOpHlBax HM TvIyOOKHX JOHHaX Ha CeBepo- 
TlayHoM moOepexbe n-o Menzpexkbero, mMexyay moc. IlapycHoe u CmaBuoe. 

B 1958 r. Ha o. Mtypyn, B palione oxotcKoro noOepexba 1-0 Menpexbero, 
TOPOM ObIJI COCTaBJIeEH paspe3 OT ypounuta Unctaa Peuka uw nouTH JO MbICa 
opuukoro. B TydoreHHblx NecuaHHKax H3 CpesqHeM wacTH paspe3sa OOHapyxeHa 
qpyx mectax (puc. 1) uckonaemas tbayna, MosBoNMBIad OTHeECTH U3yyeHHbIe 
IMM OTJIOXKeHHA K TwMoWeHy (HM%KHeMy?). IIpHBoquM KpaTKOe omucaHue 
[OMAHYTOFO pa3pesa. 

B ocnopanun paspesa 3avleraeT NOKPOB IVJIOTHBIX YEPHbIX Oa3aJIbTOB, 
[eIOULUX PIbIGOBY!O, a B BEPXHHX YaCTAX — TOJICTOCTONOYATY!O OTJCJIbHOCTD. 

MuxkpockonuyecKW 3TO MaCCHBHbIe MOJMPUpOBbIe MOPOAb!, comepxallive 30- 
WIbHBIM OATOBHUT MU HHOrJa (IAM Ne 5055) equHMuHbIe 3epHa aBruta. OCHOB- 
1A Macca — HHTepcepTasbHad. MoulHocTb Oa3aJIbTOBOrO MOKpOBa He MeHee 
\—50 M. 

Boule m0 paspe3sy Ha HepOBHOM MoBepXHOCTH MOKpOBa OasaJIbTOB 3asleraeT 
14Ka TYPOPeEHHO-OCaTOUHbIX OTMORKEHHH. OHa MpeACTAaBJeHa 3eJIeEHOBATO-CepbIMH 
yyYOOSePHUCTHIMH TyoreHHbIMH TecuaHiKaMH WM KPYMHOOOJOMOUHBIMA Ty(po- 
YeKYHAMH C MPOCMOAMM KPHCTAaJIJO-MTOKNACTHUeCKUX AHJe3HTOBLIX Tyos. 
O Mpocrupanuio Tyo6pekyHu TMepexo_AT BMaBoOpeKyHH Cc COXpaHeHHeM B 
(KHUX TOPM3OHTaX STOH MayKH 3e/IeHOBAaTO-CepbIX Ty(OreHHbIX MecuaHH- 
1B, B KOTOPHIX 3axopoHeHa dhayHa Memeluox, racrpomoq u Opaxuonoy 
[OBACTBOPHTeIbHOH COXpaHHOCTH. OGulad MOM[HOCTh STOH Nauk He Mpe~ 
taeT 80 M. 

Benyaerca paspe3 TeMHO-CepbIMH CaOONOpHCTLIMH JaBaMH aHJlesHTOBOrO 
aHle3HTO-6a3asIbTOBOrO COcTaBa, KOTOpble NepexogAT pyr B Apyra. Tam, rye 
\GOaeTCA HEMOCpeCTBeEHHOe MepeKpbITHe HMKeeKallleH NarKu TyPoreHHO- 
aOUHbIX OOpas0BaHull JlaBaMu, MocdeqHHe MpecTaBseHb! HavOO/Iee KUCJIbIMA 
. PASHOCTAMM, a HMCHHO 2BNOpMUpOBbIMH ABYIHPOKCeHOBbIMH aHesHTaMu C 
OBO OOMaHKOM UM MviarMOaHesuTaMH C FHaJIOMMJIMTOBOM, HepeKO MHJIOTAaK- 
TOBOM CTPyKTYPpaMM OCHOBHOM MaccbI. SaleraloT aHAe3HTOBbIe JaBbl Ha CJla- 
SPOMpOBAaHHOH MOBePpXHOCTH MOLcTHMaoUlMx TyPOreHHO-OCcaqOUHbIX o6pa- 
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30BaHHIi, BbINOJHAA MeCTaMH MOHWKeHHA WOMABOBOTO pevbedpa. O6oulanA MOLI- 
HOCTb 3THX MOKPOBOB He MexHee 60 M. 
Ha ucceqoBaHHOM yuaCcTKe MJIMOMeHOBbIe NOpPOAbl OOpasy!OT AWIMHHIC TMO- 
jlorve CKJlaj[KM CeBepO-BOCTOUHOTO MpocTupaHuA Cc yrviaMH MawenHA 5—10@ 
B mectaX MIpOABJICHMA [MS bIOHKTHBHBIX JMCIOKAalMN yroul NaleHuA yBeJIMUu- 
BaeTcaA 0 25—30°. ; 
Tlopogbi omucaHHoro pa3pe3a BMelaloT HHTPY3HBHble Tela, MpeCTaBJeHHBIe 
TalikaMv aHe3uTO-6a3aJIbTOBOrO HU Oa3aJIbTOBOrO COCTaBa, COepKallHMU OJIM- 
BUH. BOCHOBHOM 3TO MaJIOMOLILHBIE€ 
(0,5—3,0 m) cekyulMe Tesla C Kpy- 


ro 2. Hamyi} 
P2 CnasHoe 


Tpimu (80—90°) yraamu WaleHHa, 
YnoMAHYTaA BbILWe PayHa Ope. 
nenena B 1959 r. A. I]. Unpunon ¥ 

: JI. B. Kpumrodosny: Mytilus ex 
~~ ey gr. edulus L., Modiolus wajmpol: 
i kensis Slod. var. markini Slod. 
Pecten cf. kurosawensis Yok. 

22 P. (Chlamys) cf. anitamus Yok.. 

P. (Chlamys) cf. iwakensis Yok. 

=| P.(Swiftopecten) cf. nanakitaensis 

Nakamura, P.ex gr. swiftii Bern.’ 

are = —— — P. (Pallium) swiftii Bern. var 

iy =— : 0 : etchegoini And., Cardium (Ceras 

: ee toderma) cf. tigilense! Slod., C 

? (Cerastoderma) cf. californiens 

PRG, Doha 577 == MSOC ay Nia nen O ele Creo Desh., Laevicardium (Cerasto 

— derma) cf. shinjense Yok., Chion 

bisculptus Dall., Phacoides (Lucinoma) acutelinata Conr., Taras cf. parili 

Gould, Acmae cf. instabilis Could, Natica janthostoma Desh., Terebratali’ 
cf. schmidti Arn. 

V3 mpupeseHHoro cCiucKa MHOrHe (OpPMbI XapaKTepHbl HW AIA BepXHero MHC 
WeHa, HW JIA NwMOWeHAa, HO IIpHcyTCTBHe TaKHX (opm, Kak Pecten ex gr. swilti 
Bern., P. (Pallium) swiftii Bern. var. etchegoini And., Cardium (Ceras 
toderma) cf. tigilense Slod., Natica janthostoma Desh., nosBomser aTHpoBaT 
OTJIOXKEHHA, BMelLaloulve STY PayHy, NHOWeHOM. STH POpMbI CXOZHEI Cc Hor 
MaMH W3 cpeqHeH wacTH MapyxAMCKOH cBuTHI IOxHOro CaxasuHa, MOMbIPCKO 
M HYTOBCKOH cBuT CepepHoro Caxannna, 3TaNOHCKOH M KaKepTcKOH cBuT Kan 
YaTKH, CBHT 10Ta, KOTOA MH ceTaHO 0. XokKaligo u oTNOKeHuH MpetbexTyp 
Axuta 0. XOHCIO; BCe NepeuHCJICHHbIe CBUTLI ONpeseseHHO OTHOCATCA K roe 
neny (7, %). 

Takum 06pa30M, HOBbI€ MaTepHaJIbl NO3BOJIAIOT CUMTATb, YTO HYXKHO MOB 
CHTb BOSPacT OTMOXEHHH OXOTCKOFO NoGepexbs CeBepo-BOCTOUHOH uacTu o. Uty 
pyll HW OTHECTH UX K TMWMOleHy, a CELOBaTebHO — paclIMpUTb NoOMaLb om 
BUTHA MJIMOWeHOBLIX OOpa3s0BaHuH Ha STOM OCTpoOBe. 


| 
CaxasIMHCKMH =KOMMVJICKCHBIM Hocrynuso 
Hay4HO-HCCIENOBaTeIbCKMM MNCTHTYT 5; VIL 1959 
CuOupckoro oTyenenua Akayemun |Hayk CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


110. C. Ken y6osncKkuihi, Tocyzapersenuaa reonormueckan Kapta CCCP, M é 
1: 1000000 (O6nacHuTenbHad sanucka), M., 1956. *% K. Kaneh oe ant Geol. ee 
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PEO/JOLPH A 


B. C. KKYPABJIEB u WO. A. KY3bMUH 


- 


O TIPEANOJIATAEMOM A3rWPCKOM PA3JIOME 
B }OKHOM YACTH ME)KAYPEUbDSA YPAJIA HW BOJITH 


(ITpedcmaeneno axademuxom A. JI. Anuunom 31 VIT 1959) 


B 1ox*KHOH yvacTu MexKypesba Ypana u Bourn, or rpaseli Xaku, copa Apau- 
‘op uM Kampiii-~CamapcKux pa3.JIMBOB Ha CeBepe Jo nobepexba Kacnulicxoro mopa 
1a yore, Mpocrupatorca necku Cepepnoro [IpuKkacnua. SaHumaemaa umn Tep- 
DMTOPHA ABJIACTCA HaWMeHee H3y4YeHHOH uacTbio IIpuKacnuuckoH CHHeKJIM3EI. 
3ePOATHO, 39eCb CYIULECTBYIOT MHOPOUNCJICHHIE COJIAHbIC KyNOJa, NorpeOenuple 
10], MOULHBIM YEXJIOM BEPXHEIJIMOMECHOBLIX H YETBEPTHUHHIX OTJIOXKEHHU, OHAKO 
asMelleHHe OOJIbIIMHCTBa H3 HHX He MOXKET OBITb ONpeseteHO 20 NpoBeqeHnA 
‘paBupasBelkKu. B sTHX MeCTaX JaBHO M3BeCTHA M OOpalilaeT Ha ceOA BHUMAHHEe 
IMIUb OHA JIMHEHHO BLITAHYTAaA WeloukKa KyNOJIOB, KOTOpand MpoTaruBaetcsa oF, 
93. BackyHuak K HH30BbaM p. Ypail. 

Ene HW. B. Aysp6ax (*), noceruBuiMi mecku Cepepuoro IIpuxacnua Gomee 
Ta JleT TOMY Ha3ay, NosMeTuH, uTo ropa Bowbumioe Borgo Ha 10xKHOM Gepery os. 
DacKyHuaK, NOJHHMalollnecA Hall NecKaMH XOJIMbI ypouum Uanuaun nu Buc- 
10OXO, a Tak>Ke THMcoBble CKaJibl y r. [ypbeBa (m0-BuguMomy, O. KameHupliit) 
JACMOJIOHKEHLI Ha OJHOM JIMHMM 1Oro-BOCTOYHOrO MpocTrupaHuA. On mpesnoaso- 
KU, UTO 9TA JIMHUA OTBEUAeT PasJIOMY, MIPOXOAALeMy MapasebHO MpocTupa= 

wio CKIaquatTocTu KaBKka3a, UM YTO paclOJIOXKeHHble BAOMb HeErO NOAHATHA BOS- 
HHKJIM B pesyJIbTaTe Nepexoyla NepMCKHX H3BeCTHAKOB B TUIicbl (Cc yBeHYeHHeM 
\ObeMa BABOe) MOM BOSAEHMCTBUeM CePHUCTHIX NapOB, NOHHMABLIMXCA NO pas- 
pe Tlo3qHee s1MHeHOe pactiomowKenve NOAHATHH 3necb oTMeyau H. II. Bap- 
ot-ye-Mapuu (°), HW. B. Myuxeroz (7°) uw A. I. Kapmuuckui (7), mpwyem moc- 
ICMHHM CUMTasl HX YaCTbIO «3ayaTOUHOrO KpxAxKa», WpoTaruBatousjeroca oT Ke- 
relykO-CaHJOMHpcKUx rop yepes Kanes, Vcauxu, Jlondacc, Bowbmoe Borge 
« Uanuaun. A. J. Apxanrespcxuii (1) oTMeuaJ, YTO BbIXOJbI [PeEBHUX OOpa3zo- 
anu B AcTtpaxaHCKOM HH3KOH CTeIM, BEPpOATHO, CJleqyeT pacCMaTPHBaTb, Kak 
jOpcrTh, yleneBluiue OT MocTHMoMeHOBOrO OnycKaHuaA. [losquee (7), oO6beqnHAA 
‘TH BbIXOJbI B CLMHYIO TEKTOHHYeCKy!IO JMHHIO, ApXaHresIbCKHH yKa3biBaJl, YTO 
|HH ABJIAIOTCA OpaxXHaHTUKJHHAJAMH THMa COJAHBIX KyMON0B. B cpoel Nocnen- 
je Monorpadun (*) oH NoquepKuBad, YTO AMCKNOKauuU BackyHyakcKoro osepa, 
lanuauu wu Buc-yoxo e@xKaT Ha JIMHHM 3allaqHO-ceBepo-3allaqHoro MpocTupa- 
Mf, MapasueitbHoO Kapxasy 4 Jloneuko-ManrblluakckoH CkJlaqyaTOW CHCTeMe, 
| VgpecTuble HbIHe BbIXOJ[bI BEPXHEIVJIMOWCHOBLIX H Ooee [PpeBHUX Nopoy 
PeH XBaJIbIHCKUX TeckoB CeBepHoro [Ipukacnua PukKcupyior Noo*RenHe Co- 
ITHbIX KYMOJIOB, AKTHBHO pa3BUBaBIIMXCA B BepXHEllHOWeHOBOE M YeTBEPTH4- 
loe Bpema. On MpOTATHBaIOTCA BbIepKaHHOM WeNOYKOH OT 03. BackyHuak 
| HH30BbxM p. YpaJ, NO AHHH, CTPOrO MapasJeNbHOH BOCTOUHOM YacTH riaB- 
oro HamBura JlonOacca, NorpeOeHHOH OX OTMOXeHUYAMH MeZO30H H KaHHO30sI 
Duc. 1). IIpu stom nomoxenne kynouo0B Bai-Kyzyk, Kalttinap-tic6e, Koxk-70mM- 
ali, Kapaysex, Komanax, Cacpik-ray u Mpin-tTio6e (uKCHpyeTCA BbIXOJaMH OT- 
omKeHuM ammepona. Emre 6omee HHTCHCHBHOe MOAHATHE B BepXHE-IIIMOMeHOBOE 
| yerBepTHunoe BpemsA uciibiramM Kynowa Backynuak, Asrup (Uanuaun). Xy- 
lali-Geperen u Buc-40x0, COJAHbIe MACCHBbI KOTOPEIX Pe3KO NPHOMH2KEHDI K To- 
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BePXHOCTH WJM Jlaxke BbIBeJeHb! Ha Hee. Mexkjly TeM, M0 ,aHHbIM celicmopa3Bey- 
KH, CONNIE KyHOa 3a CeBePHOH KPOMKOli MecKoB CeBepHOrO Ipukactiua B OOuIb- 

INHHCTBe CBOEM ABJISIOTCA 3AKPBITBIMH, C COJIMHbIMM MaCCHBaMH, TpaHCrpeCCHB- — 
HO TepeKPHITBIMH OTJOXKeEHHAMH akuarbla (B WacCTHOCTH, KYyNOsa 30HBI ° 
ApancopcKoro perHoHasbHoro = rpaBMTal\HOHHOTO mMakcumyMa). IlogomBa } 


a a oa 


Ue ee 
AN GpJNMg 


(A 


n-oB By3a4un 


52 
25 0 26 5C 75 100Km 
[Sense | 


ES) (2 24> G+ Eads Ol Mi Ze 


‘Puc. 1. Cxema TeKTOHMKM 1oro-3anagqHoH uacTH IIpukacnuiicKol cuHeKuu3bl. 1 — O6/acTb OT-) 
HOCHTe/IbHO HeryO6okoro (40 4—5 KM) saerasusa JoKemOpuiicKoro dbyHyamenta Pyccxoii naat-)) 
OpMbI BHE MOULHOTO pasBuTHA KyHrypa; 2 — oOnacTb rayOokoro (cBbIlie 4—5S km) 3aneraHHal 
oKkemMOpuHuckoro dyHaamexta PyccKoH miaTPopMbl C MOMIHEIM pa3BHTHeM THLpOXHMHYeCKHX) 
ocankoB KyHrypa — IIpuKacnuiickaa cuHekiv3a; 3 — 30Ha BepCATHOTO pasBUTHA BepXHeMa-( 
neo3OHCKHX MOJIaCCOBLIX (OpMalut y MOLHOXKUA 1OxKH‘IX CyOMIMPOTHEIX repuHHHy; 4 — 1oxKHBIe| 
cyOWIMpoTHble repuMHH ALI NOX Me30-KaliHo30HCKMM TOKpoBOM; 5a —OCHOBHIe pa3sIOMbl, mepe-| 
KPBHITHIe OTOXKCHNAMH, PaSBHTbIMH Ha NOBepxHocTu: A—A — CranHHrpagckuu, 5B—B — rnap-} 
Hb HayBur Jlon6acca, B—B — lOxkno-OmOenckui, 56 — npemnonaraempli AsrupcKuit pa3- 
JOM KpHcTanmMueckoro (pyHqamenta I puKacnulicko CHHeKIH3bI; 6 — COMAHBIeE Kyowa, BBI 
ABJICHHbIE TEOMOrHYeECKOH CbeMKOM HM CeHcMopasBelKol; 7 — rMNcbl KyHrypa Ha MoBepXHOCTH 
HIM HeMOCpeACTBEHHO MOM MaJIOMOMLHbIMA XBaJIbIHCKHMH OTAOKEHHAMH; 8 — COMAHbIe KyNoNa, | 
BBIABJICHHbIe PpaBupasBexkKou. ComAHble KyMoma, oTMeveHHbIe WHctbpamu Ha cxeme: J — Bac-} 
KyHuak, // — Ban-xynyx, JJ] — Asrup (UGanuaun), JV — Kalinap-tio6e, V — Kox-nom6ait,} 
VI — Xynait-Gepren, V/7 — Buc-uoxo, VI] — Kapaysex, 1X — Komanax, X — Cacpik-ray 
XI — Motu-tio6e, XJ] — Baraitiasip II, X/J/J — Howo6oratuucx, X/JV — KycanGait, XV Bi 
Kamenuptit, XV/J — Uepnan peuxa, XV/] — Cranuna Ne 2, XVIII —A6x«enn, XIX — Ue 
KHHe, XX — Pakyuia 


akUarblJla TaM BCKPbIBaeTCA CKBaxKHHAMH Ha aOCOJIOTHbIX OTMeTKax OT —500' 
mo —600 M, Mpuuem "pumMepHo Ha Tex %Ke rutyOuHax Ona ObIa BCKpbiTa HM B 
r. Actpaxauu (—631,5 M). 

B HH30BbAX p. Ypas ITY WellOuky COMAHBIX KyMOOB MpoyomKaloT KyNoNe! 
Hoso6orarnuck, Kycandali, Kamenuprit, Uepnaa peuka u Cranuua Ne 2! 
COJIAHbI€ MACCHBbI KOTOPbIX IIpHOJIM2KeHbI K NOBEPXHOCTH, a PHIICbl, 3aleraroulue' 
B KpOBuJle COIN, HepeqkO OOHaxKeubI. IloqcomeBoe s02%Ke B palione STHX KYyTIO- 
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JIOB, 10 JaHHbIM CeliCMOpasBeAKH, MpociexkuBaeTca Ha rayOnHax 6100-—6400 m 
(*). pu rakux rayOunax ero 3aneraHna cocpeqoToueHHe OTKPBITEIX COJIAHBIX 
KYMOJIOB B HH3OBbAX p. Ypadi HeBOJIbHO OOpalilaer Ha ceOs BHUMaHHe. Jle0 B TOM, 
YTO BOCTOUHEe OTKPHITbIE COJIAHbIe KyMOJa HEMHOFOUNCJIeHHbI, BCTpeyaloTcA 
H30JIMPOBaHHO HW paciONO*KeHb! OOLMHO BAO/b TpaHHIlbl pacipocrpanHeHUus co- 
JICHOCHBIX OTJIOMKEHHU KyHTypa, rye MoAcoMeBoe NO*Ke BasleraeT Ha 3HAYUTEbHO 
MeHblileH rtyOuHe (Kapauynrya, Kympis-Tio6e, CapKpama6ac, Kynlon 3amsa- 
THHa, JKuaHcaHy). 

Hasuuve B HH30BbAX p. Ypas KyMOMOB OTKPHITOFO TUIa CBULETeIbCTByeT 06 
MHTCHCHBHOM NObeMe UX B BEPXHEMVIHOMeHOBOe HM YeTBeEPTHYHOe BpeMsA, MOJ- 
TBEpKaeMOM HCKJIOYNTeJIbHO HHTCHCHBHbIM IIpOrH6aHHeM KOMMNeHCaILMOHHbIX 
MYyJIbl, COMpOBOwawllux sTH KyNoua. Ha fanekol mepudepuu ceBepHoro 
Kpblia KyMoua HosoGoraTuHcK B cOmpoBoxKatouleH ero KOMIMeHCalHOHHOH 
MyJIbae CKBaxKHHBINON?125 v 126 ObIIM OcTaHOBJIeHbI Ha rvty6uHax 1145 u 1792 
B OTJIOKEHHAX alllepona. OGujad MOULHOCTb OTJOXKeHHH BepXHero MmHOLeHAa 
B 9TOH MyJIbse, 10 aHHbIM celicmopa3Beyku, WocTuraer 3500 mM — BeaHunHBI, 
yHuKasbHow ja I]pukacnuuickoh cuHekausp. B Basap-Tio6unckoli KommMeH- 
CallMOHHOK MyJIbye, OOmleH Jia KyNo0B KycaH6at, Kamenupli u Uepnas pex- 
Ka, CKBaxKMHbI, MpoOypenuple [IpukacnuicKoh skcnequunelt BcecotosnHoro a3po- 
reoloruyeckoro Tpecta, 4O ruiyOuubt 150 M He BBIMIVIM H3 OakKHHCKUX OTJIOXKe- 
Huu. Hakonell, K BOCTOKy OT kyNoua Cranuua Ne 2, B 3amaquol uactu, omer 
qa Kynon0s Adxkenb, McKkune un Paxyma AOxwKenb-PakyumucKolt MexKKYyNONb- 
HOH jlelpeccwH, O6ocoOuseTcA BecbMa rulyOOKaA KOMMeHCalMOHHadA MYJbIa, 
B lipeqeiaxX KOTOPOH, NO WaHHbIM CeHicCMOpasBeIKH, NOFOUIBAa MaseoreHa Mpocue- 
#KUBaeTCA Ha rviyOuHe He MeHee 2 km (*"). Mmenno B ato Mywbye IO. Il. Huxu- 
TuHa (1955 r.) O6HapyxXua OTMOMKeHHA BEPXOB MaseoreHa, HM%KHEFO UH Cpel- 
Hero MuHOleHa, HHTye Oouee B Upegenax IIpukacnHickoH CHHEKJIH3bI He H3Be- 
cTHbIe. OHa BbIMeHIa 37,eCb B aO%KesIbCKy!O CBUTY (MOULHOCTbIO cBbIIe 30 M) 
OypoBaTo-cepble, 3a4yacTy!0 TeMHO-Cepble rvIMHbI C rasibKOH KBaplla, THe3aMu 
rlayKOHUTa HU MpocsOAMU OypoBaTO-3e.1eHbIX TIMHUCTHIX MecKos. Ilo KomnsmeKkcy 
MUKpodayHbl OHA CONOCTAaBHJa OTJOXKEHUA STOH CBHTbI C HOHHOHHOBbIM TOpH- 
30HTOM CpeHero HW BepXHero MaHKOMa UW MpeqnooxwKua, YTO aOwKeMbcKaAd CBUTA 
MOXeT OTHOCHTbCA K BepXHeMy OsIMroueny — HWKHemy MuoleHy. K cpemHemy 
MHOIWeHy (YOKpaKCKOMy TOpH30HTY), 0 ee Ke JaHHbIM, JLOJKHbI ObITb OTHECEHBI 
(bayHUCTHYeCKH OXapaKTepH30BaHHble NOPOb! BbIMeTexKallel KpaCHOWUBeTHOH 
KapOoHaTHOH WM TuMcoHOCHOH TON (10 70 M MoutHocTDhIO). [loaBmeHue STUX OT- 
JIOKeHHH, HEM3BECTHBIX B APyruX KOMMeHCalMOHHbIX MyJIbsax I]pukacnuHcKon 


TeJIbCTByeT O CHHXPOHHOM HHTCHCHBHOM pocTe KYIOJIOB, OKpyKaloulux AGxKeJIb- 
PakylIHHCKYIO MEKKYNOJbHY1O Jenpeccuto Hl JlexKalllUX Ha pAMOM MposOJDKeHHH 
WenOuKH KyMOJOB, MpoTaruBaloulNxca OT 03. BacKyH¥aK K HH30BbsIM p. Ypail. 

Baus Kpaliuero 3alaquoro B 9TOH Wenouke KyNosa BackyHuak TakxKe 060- 
CoOJIAeTCH HHTCHCHBHO IIPOrHyTaA KOMMNeHCaHOHHAA MY JIba, KOTOPOH COOTBeT- 
cTByet 03. BackyHuak Cc OTMeTKOH NoBepxHocTH — 18 M. CkBaxkuna, 3afaHHaa 
B efO IlCHTpaJIbHOHM YacTH, TIpH 3a60e 260 M He BbILIIa H38 CaMOCaOUHOM MOBapeH- 
HOM COJIM YeTBEPTHYHOFO BO8PacTa, MOWLHOCTb KOTOPOM, MO JaHHbIM 3JIeKTPO- 
pasBeqKu, cocTaBsseT He MeHee 600 M. OO HHTeHCHBHOM NpornOaHHn OsepHOH 
KOTJIOBHHbI CBUeTeIbCTBYeT HaHuHe B OMHOH W3 CKBaKUH, 3aaHHbIX B ee 
ceBepO-BOCTOUHOH yacTH, OakHHCKHXx ruHH JO 111 mM MouHocTH c yruaMu Ha- 
KJIOHA, YBeIHYMBAIOINNMUCcA K 3a6010 oT 45 Jo 85°. Xapakrepuo, uTo Har. Bowb- 
moe Borgo (spicoTol yo 149,3 Mm), noqHuMaroulelica B 1,5 KM OT loro-BOCTOYHOTO 
Gepera O3epa, OTIOXKeHHA alllepoHa MpOcexUBAaIOTCH Ha BEICOTAaX JO 110 M (sey 

O6 WHTeHCHBHOM pocTe B HOBeHlee BPeMA COJAHBIX KYMONIOB 3TOH WenoukH 
HW O BEpOATHOM MepepaciipeyesieHHH COJIM B KPOBJIe HX COJIAHbIX MAaCCHBOB CBH- 
JICTeIbCTBYeT HasIMuve Hal UX CBOaMH MYVJIbM, UCIbITABLUUX aOCOJIOTHbIe IpO- 
ru6anua. Tak, Ha Kynone Asrup (Uanuagn), B ypounine Yxantatop, M0 WaH- 
HbIM C. C, Kopo6osa, o60co6uieTcH KpyMHaA MyJIbya, B KOTOpOHM MOLLHOCTb 
XBaJIbIHCKUX WH XazapCcKUX OTOKeHHM MpeBpuuaeT 140 mM. Kyntona Buc-yoxo x 
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CHHEKJIH3bI, U HeOObIUHaAA MOULHOCTb OTJIOXKeHHH NaseoreHa — BCe 3TO CBUJe- » 


a 


y 


Xyzaii-Oepren, 10-BUqMMOMy, pa3JeJIeHbl KpyMHOH MybyoH Buc-o6a, B KOTOpor 
MOLLHOCTb XBaJIBIHCKHX OTJOXKeCHHH 3aMeTHO BOspacTaeT, a AaOCOJIOTHbIe OTMET- 
KH MlOBepXHOCTH COpoB CHMKalOTCA 0 —27 Mm (ona onyuleHa Ha 30 M Hu2Ke PAMICO- 
Boro Hosa KyMouia Buc-yoxo uv Ha 40 M HMKe PpAAbI KA3aHCKUX USBECTHAKOB Ky- 
novia Xyyali-Gepren). Bcem ocTasIbHbIM KyN0JlaM, BbIABJICHHbIM B, eckaX Ces 
Bepuoro [Ipukacnusa 10 BbIXOJaM OTOXKeHHK alWepona CpelM CMJIOWHOTO MOA 
XBAJIBIHCKHX OTJOKeHHH, BCerfa COOTBeTCTBy!OT NMosorne yBabl. Ilocmequue, 
pe3KO BbIeIAACh CpeqH OfHOOOpasHOorO TMecyaHoro JaHWadra, HaCcTOJbKO 
yeTKO BbIpaxKeHbI B pebede, YTO MeCTHOe HaceJeHHe Ha3blBaeT HX TOPaMH 
(«Tay»). 

Kacaadcb Bompoca O reHeTHYeCKOH CBA3H STOM JIMHHH AaKTHBHO pa3BHBaB- 
IWHXCA COMAHBIX KYNOJIOB c Goulee KPYMHbIMM BMeULAalOWLHMH (OpMaMH, OTMETHM, 
yTO, 10 HallieMy MHeHHIO, KyMOJIa ee JOKaJIM3yIOTCA B 30HE peskOrO MOrpyxe- 
HHA MOscomeBoro OxXa K WeHTpambuolt yactu [IpuKacnulickoh cuneksusbl. He 
HCKJIOURHO, UTO 3Ta 30HAa OTBEUAET PasJIOMYy ee KPHCTaMMYeECKOrO Py HaMeHTa, 
KOTOPbIli MOXKHO HaMeTHTb JIMIMWb MpeqMOJOKUTeEAbHO MH HasBaTb AsrupCKHM. 
JlokaIu3alluaA AKTHBHO pasBUBaBLINXCH COJIAHbIX KYIMOJIOB B 30HE pa3sJIOMa KPH- 
cTaslumyueckoro dyHaMeHta, NoqoOHaAd ONHCaHHOM Hamu, HaOsOMaeTCA B Ce- 
BepHos yactu J[HenposcKo-Jlonekol BuaqMuHbl. Tam, Ha yyacTKe Cunespka—Pom- 
HbI, 10 JaHHbIM CelicMOpasBeAKH HM CTPyKTYPHO-KapTHpOBOUHOrO OypeHusA, ycTa- 
HaBJIMBaeTcA HasMuHe (PeKcypbl, OOpallleHHOH K WeHTPaJIbHOM yacTH BMaMHbl. 
UerkocTbh ee Bo3spacTaeT c ryOuHOl, NpuyeM BHH3 OHa TepexoguT B cOpoc, 
BLIPAKeHHBIM B CPyHaMeuTe ycTyliom. K usrnu6am 2TOM duleKcypbl IpHypouyeHbl 
comspbple Kynosa JimMuTpopKka, Pomubl, CuneBKa, Basiku, a Ha ee OMYULeHHOM 
KpblJe MOABJIAIOTCA BecbMa TulyGOKO MpOrHyTble KOMMeHCalHOHHbIe MYJIbIbI 


G. 2. a3) 


Teoormuecku MHCTHTyT Tlocrynuso 
Axkayemuu HayK CCCP 2 NIL 1959 
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PEOJOCH A 


fl. &. MBAHKHH, Tl. B. HHIUMH, B. C. KY3EBHbIM u M. Fr. BEREPHHKOB 


O «JOBATOJIMTOBbIX» MOP®HPOBbIX HHTPY3MBAX 
PYMHOLO AJITAS WH WX PYIOHOCHOCTH 


(ITpedemasreno akademuxom A. I. Bemexmunom 19 VIII 1959) 


Tlop@upospie naTpysuBp Ha Pyguom Aurae umewr wupoKoe pacnpoctpa- 
eHne. C HUMH B pale pyHbIX paHOHOB IpOCTpPaHCTBeEHHO TeCHO CBAZaHBI OPeOIbl 
H[POTepMaJIbHO H3MCHEHHHIX TOPOL, a TakxKe 3a@KH KOMUeCaHHbIX Me@QHbIX 
nouwuMeTaMyeckux py. Ilostomy Bompocy usysyeHua moptbupos wa Aurae 
cera pufaBasocb Oombuloe 3HayeHHe. B paHHUX MeTaJsIIOreHH4YeCKUX CBOJ- 
ax (7, °, °) OObIdHO BHINeMAINCh 1Be rpyMns NopdupoBplx Nopos: a) sdbiby3uBubIe 
OpOwbl, yUaCTBYIOUMe B paspesax CpeHErO Maseo3s0n, HW HHTPY3UBHble NOpoRy, 
yYaCTBYIOIIMe B paspesaxX CpeHero Nasleo30A, UW HHTPY3HBHbIe Bep XHelaseo30H- 
KHe. IloceqHNe paccMaTpUuBaJINCbh Kak No3qHue JepuBaTbI pytoHOcHOrO Smeu- 
OropcKkoro rpaHuTOMAHOrO KoMIViekca. BmocseqcTBuH JeTaJIbHbIMM Teovloro- 
beMOYHDIMA WM TEMaTHYeCKHMM paOoTaMH B TONAX S*Ppy3HBOB ObIJIM BbIABJICHBI 
[HOPOUMCJIEHHbIe NOpPupoBble TuMaGuccaJIbHble H CyOSKCTPY3HBHbIe HHTPY3 HUBLI, 
OTOpPble HEKOTOPbIMHM TeOJIOraMH ObIIH OTHECeHI K CYOBYJIKaHHYeCKHM Team 
eBoHcKoro Bospacta (”, ”, 8). 

IIpaxruyeckoe pellienue 3aaun MO COCTaBJEHHIO MpOrHo3HO-MeTaJIJIOreHHue- 
KUX KapT NOTpeOoBaO pAa JONOJIHUMTEJIbHbIX UCCeOBaHHM. OcoObi HHTepec 
[peACTaBJIAJI BOINpOC O BOSPaCTHOM PaCWJIeHeHHH NOpupowslx Mopoy u onpese- 
(CHM UX POJIM B MeTaJVJIOreHHH. 

B pe3yabTate uccueqoBaHHi, IpOBemeHHHIX Hamu B 1953—1958 rr., ycTaHoB- 
leHo, uTO Ha PygHom Asirae, KpOMe BbIMeyKa3aHHbIX NOpUupoB, WIMPOKO pas3- 
MTbI TaK%Ke MOpPupOBble HHTPY3UBbI MPeAMOMORKUTeIbHO MWOCMeHMKHEBHseH- 
Koro BOspacta. DopMupoBaHne UX MpOHCxOHJO B MpOlecce OCHOBHBIX TJIbIOOBO- 
KayuaThX JBYKeHMM, CO3qaBIIMX TiaBHble reomoruueckue cTpyKTypbl Pyz- 
oro Asuras, u IpemliecTBoBaO BHEAPeHHIO rpaHHTOHJOB SMeHHOrOpCKOrO KOM- 
imekca. B MpouluioM STH HHTPy3HBbI OTHOCHIMCh HOO K paHHuM sddby3vBHEIM 
| cyOByJIKaHMueCKUM OOpa3s0BaHHAM, HOO K Tl032HHM «MaJIbIM HHTpy3HaAmM» 
*). KosmuecTBO TaKHX «OOaTOMHTOBLIX» NopdupoB BewHKO. OHM COMpOBOx*K- 
alOTCA XapaKTepHbIMH JIA HUX H3Me€HEHHAMUM NOpOl, a Take pyooOpas0Ba- 
Mem. Bee 9TO MO3BOJAeT BHIZEIATh yYKasaHHble MarMaTHYeCKHe MOpOsb B BUTE 
aMOCTOATEbHOFO «LOOaTOJMTOBOTO» KOMIJIeKca MOpUpOBLIX HHTPy3HBOB. 

Ilo cocrasy mocmeqHve NpelcTaBJeHbl KBapU-MOeBOWNATOBBIMH M KBaplie- 
BIMH HOpbupamu, MpewMylecTBeHHO C (eJIb3HTOBOM HW MUKPOrpaHHTOBOH Oc- 
oBHOH maccol. Hepeqko onM compoBoxwaloTcA SPyNTHBHBIMM OpeKYMAMH. 
3 pasmMelleHHuH MOp@upoB HaMeyaIOTCHA ONpeseJeHHble 3AKOHOMePHOCTH: C O]- 
OH CTOPOELI, OHH TATOTEIOT K PuIyOMHHBIM pa3sIOMaM, Takum, Kak MpTpuucKasz 
| Cepepo-BocrouHad 30HbI CMATHSA, BNOJIb KOTOPbIX OOpasylOT XapakTepHble 
HTpy3uBuble lWosca, Cc [pyro — OHH puypouMBaloTcA K OOKaM MaseosOn- 
KUX OTJIOXKeHHH, OKPYXKeHHbIM NO MepHepwHu KPyMHbIMM MHTPy3HBaMu Tpa- 
ATOUOB. 

JlerabHo Nophuposple HHTpySUBbI HAMM H3yUaIMCb B MoNOce, Mputeraouert 
-Upreumcxomy rayO6unHomy pa3viomy Ha IIporTaxKenuu OKONO 200 KM, a TakxKe 
BepxyOunckom u ByxtapMuMuckoM palionax, Tle OHM MpeycTaBJIeHbl MHOrMMH 
eCATKAMM 3aJlexKell, pasMepbI KOTOPHIX Bapbupyr or 0,1—0,2 go 10—12 KM?, 
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Murpy3uBbl YeTKO KOHTPOJMPYIOTCA JOKaJIbHbIMH Pa3JIOMaMU, 30HaMM NOBBIINeH- 
HOrO paccylaHieBaHHA WM MeXKIIaCTOBBIMH OTCJIOCHHAMM B MOJIOrHX ckslaqua- 
TbIX CTPpyKTypaxX M MOsTOMY savleraloT B POpMe HEIIpaBHJIbHbIX WITOKOB, JaKKOJIM-! 
TOB, CHJWIOB WIM Jaek. OHM MpopbiBaloT H MeTaMOpdusyiOT eBOHCKHe, TYPHeH- 
CKHe H HYKHeBH3eliCKHe JHCJOMMPOBaHHble OTO*KeHHA. B cBorlo ouepeyb, 
3al@KH TOptbupoB XapakTepusylOTCA MeTaMOp(UuYeCKHMU H3MeHeHHAMH, pac” 
CeKalOTCA HM MOfBepraloTca H3MeHEHHIO OKOJIO rpaHHTOB, MarMoOrpaHuTOB HM AHO- 
puTOB SMeHHOrOpCKOrO KOMIIeKCa, BeEPOATHO BepXHeKapOOHOBOrO MIM NepMe' 
cKoro Bospacta. Bce 3TO NOsBOJIAeT CBASbIBATh OOPasOBaHHe «OO aTOHTOBBIX»| 
NOpdupow c MepHoAOM HanOosee HHTCHCHBHBIX CKJa\UaTbIX JBU2KeHHH Ha Aurae 
(caypcKan tbasa), HMeBLUMX MeCTO B TIpeBepXHeBH3elicKoe BpeMaA. 

[lopd@upopble MHTPY3MBbI NOLBepriuCb MHTeHCHMBHbIM M IMPpOKO NpOsABJIeH- 
HbIM MOCJIeMarMaTHYeCKHM H3MCHEHHAM, TIPHBeAWIMM K OOPas0BaHHIO MpONHJIM- 
TOB H KBapILMTOB C BOSHHKHOBCHHeEM B HUX OpyeHeHHA «MeqHONOpupoBoro» 
Tula. XapakTep MMHepasu3alNH MeHAeTCA BMECTE C *PallHaJIbHbIM H3MeHCHHEM 
coctaBa nopdupos. Pewb3nTbl H eJb3uT-MOpPupbl, OTBevalollHe BepXHUM 
yaCTAM MACCHBOB, Ip MeTamopdu3sMe MpeBpalllaloTca BO BTOPHYHbIe KBaplIMThI, 
COCTOALMIMe H3 KBaplla, CepHWuTa, MupuTa, pexke Nupodussuta. Bo BMeliatoulnx' 
MOJIMMHKTOBBIX MopofaX, KpOMe TOTO, OOpasyiOTCA XJIOPHT u abOuT. B Gosee} 
MOJIHOKPHCTaJJIMYeCKUX KBapUeBbIX H KBaplU-MOJIeBOWMAaTOBbIX NMopdupax Mo- 
ABJIAIOTCA KBapIlbl, 9MMMOT, aJIbOMT, KaJIMeBbIM MOMeBOK WNaT, XJOpUT, MMpPUT 
uv cepumut. TlomumukToBble NOposbl B 30HE SK3OKOHTAKTOB NosBepraloTcA WH-| 
TCHCHBHOM NMponusmuTusalun. VMameneHue rpaHHT-MOp@upoBbixX pasHOCcTeH BBI-’ 
paxkeno cylaGee, OMHaKO B 30HAX 9K3OKOHTAKTOB B 3TOM CJly4ae BOSHHKAaIOT KBapii- 
MOJI€BOMIN aT-IMHOTOBbIe POTOBHKH, MeCTaMH C TpaHaTOM H IHpOKceHOoM. Opeovibl 
KaJIMIUNAaTH3 aM CTaHOBATCA Ooulee 3HAYHTeIbHBIMH. B WesIOM KapTHHa da- 
IlHaJIbHOrO H3Me€HeEHHA MOpdupow u CONMyTCTByIOWlero HM MeTaMOpdu3Ma Topoy 
643K K TOH, KoTOpyto onucas IO. A. KysHemos (°) qua ceBepo-sanana Anta, 
PaHuve pyJHble MHHepaJIbl BbINaaloT B Mpolecce MeTaMOopdpu3Ma, IipHueM XaJIb- 
KONMPHT MpOABJIAeTCA NPeCHMYLLeCTBEHHO B KBapIHTaXx, araJieHHuT u ccbanepuT — 
B pomuautax. B Gosee rayOoKo pacnoviaratollelicA 30He OPpOrOBHKOBaHHA U 
KaJIMUIMaTu3aluH NOpOk OTMOKeHHA CyIb*~UAOB OObIYHO He MpoucxogurT. IIpo- 
iecc MeTaMopdu3Ma TopdupoBw MpHBOANT K OOpa3s0BaHHIo OouIbIIMX MO pasMe- 
paM OpeOvIOB THAPOTepMaJIbHO H3MCHEHHHIX MOpO, comep2xKallluX pacceAHHbIe 
PYAHbIe MHHEepaJbl (IMMPUT, XAIbKOMUPHT, CcaepuT u rasenuT). I]pompmuaen- 
HbIX CKOIMJICHHH PyJHbIX MHHepPaJIOB B 9TO BPeMA, NO-BHAMMOMY, He OOpasyerca. 

OnucaHHbl MeTaMopdu3M MocTeleHHO CM€HAeTCA OKOJIOTPeCULMHHbIM H3Me- 
HeHHeEM NOpupoB MW NOpOX KpOBJM, IpHyeM B CBA3H C HUM OOpasylOTCA BKpan- 
JIQCHHbIe, perxke rHe3OBble H MaCCHBHbIe CyJIbpuAHbIe pybl. Pasmepbl pyHbIxX 
Tel HeBewHKH. Cpeqv HUX MpeocbualawT HeOOJIbUIMe CKOMVeCHHA, He HMeIOHe 
MIpOMbIllleHHOrO 3HayeHHA. B OnarompuATHBIX CTPyKTYPHO-TeEKTOHHYeECKUX yC- 
JIOBHAX POPMUPytWTCA HeOOJbUIMe MeMHbI€ H ME€HO-IMMHKOBbIeC MECTOPOKeHUA, 
MpuMepaMH KOTOpbIX sABIAIOTCA Byxtrapmuuckoe, UyfaKckoe, Cyratosckoe, 
JIloxtesckoe H Ap. B cBi3M Cc ONMCbIBAeMbIMH NOp@upaMu MSBECTHHI Tak2xKe CKON- 
JIGHHA aJIOMOKBapUHTOB, COfepxKalluX NMpOuNNUT, akdasy3suT, Wuacnop. 

TakuM O6pa30M, ODpHIHHaJIbHbIe MeTaJJOreHHueckHe  mpecTaBuJleHuA 
MH. ©. Ipuropbeza ('), HOcTOBepHOCTh KOTOPBIX BIOCJeICTBHU Obila B3ATa NOx 
COMHEHHE MHOrMMH TreosioraMu, MO CyllecTBy OKa3aJIMCb NpaBHJIbHbIMM TIpHMe- 
HUTeJIbHO K ONHCbIBaeMOMY MarMaTHYeCKOMYy HM pyHOMy KomMviekcam. Ho on 
He MOryT ObiTb paclIIpocTpaHeHbl Ha [aBHbIe MPOMBILLIJICHHbIe THMbI MeECTOPOX- 
menu Pyyuoro Autaa (%). 

TlogqBois uTOr, MbI JOULKHbI NOMYEPKHYTb, YTO B CIOXKHOM VM TNTebHOM 
Mpotecce pyHOaJTalcKOTO MarMaTH3Ma KOMIMJIEKC «JOOAaTOJIHTOBLIX» MOp@upoB 
SaHUMaeT ONpeeseHHOe MeCTO: OH ABJACTCA KaK Obl MepeXOJHbIM 3BEHOM Mex Ly 
paHHeH opMaliveH UsBepXKeHHbIX MOpPO, MpekcTaBJeHHOK MpenmyulecTBeHHO 
Typamu, sdpdysuBamu uM CyO9KCTpysHBamMu cpesHero Mameos0K («cMJINTO-Kepa- 
TOpupoBas PopMalluA»), H PPAHHTOKHbIM HHTPY3MBHbIM KOMIIIeKCOM BepXHero 
Mayl€O30H, KOTOPbIH BO BPeMe€HH CMeHAeTCA KOMIIJICKCOM «MaJIbIX HHTpPy3Hli» 
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). PyAOHOcHOCTD STUX YeTbIPeX KOMMJIEKCOB Pa3sJIMUHa: paHHuM By KaHHue- 
‘Hii KOMIIe€KC, NO-BHJMMOMYy, He COMpoBoxKaicn OOpaz0BaHHeM MeCTOPOX- 
SHUM WBETHbIX M€TAJIJIOB,; KOMIVI€KC «O6aTOJIMTOBLIX» NOpdupOBbIX HHTPy3uii 
DUBE] K BOSHUKHOBEHHIO MHOFOYNCJIEHHBIX OPeOJIOB paccesHHOFO OpyeHeHHA 
MeJIKHX MeCTOPOXJeHHH; MPOLYKTHBHOCTh SmenHOropcKoro KOMMIeKca Goulee 
{aqHTeJIbHa, XOTA KPYNHBIX IIPOMbILIJICHHbIX MeCTOPO*KJeHHH CKapHOBO-CyJIb- 
HAHOrO Tula Ha PyyqHom Asrae noka He u3BecTHO. Hakoueu, c Han6oulee M03]- 
MMH MHTPy3HBHBIMM NMoposamMu, OOpasyiOUlMMU KOMIMJIeKC «MaJIbIX HHTPy3uh» 
OPHUupoOB HU MOPPUpuToB, accOWMUpyloT KPpyMHble MH BeCbMa KPyMHble 3aJlexKU 
eHEIX HW MOJIMMeTaJJIMUeCKHX pyd. 


Topxo-merasuy praueckuii Tlocrynuso 
Hay4HO-MCCIeMOBaTeIbCKHM HHCTUTYT 15 VIII 1959 
Axajemun Hayk KasCCP 
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Jloxaagn AKkangemun nayKx CCCP 
1960. Tom 130, Ne 2 


PEOJIOTH 91 


1O. HW. CEJIMH 


HOBbIE JAHHbIE 0 ®AYHHCTHYECKOM XAPAKTEPHCTHKE 
OJIMPFOLWEHOBbIX OTJIOWKEHWM MPHAHEMNPOBCKOFO 
MAPFAHLEBOPYJHOrO BACCEHHA 
(ITpedcmaeaeno axademuxom A. JI. Aniumunom 13 VIIT 1959) 


Tlepspre cBeqenua O MOJIOCKaX M3 pyqHoro cmos HukonosmbcKoro MapraHst 
IeBOrO MeCTOpOKAeHHA ObIIH oMyOmuKoBaHb! H. A. Coxonopnm (?) ele BI 
1901 r. Ho3qnee crucku tbayHbl MOJIJOCKOB U3 PyAHbIX WH HapyHbIX CJIOeBY 
STOFO MeECTOPOARAeCHHA MPMBOAMIUCh B paboTax Apyrux aBTopos (?~*). OnHaKo} 
BCJIEICTBHE UPeSBbIYaHHON OeHOCTH MpOLYKTUBHOK TOMA HuKonoubuyHHEl :ay- 
HHCTHYCCKUMH OCTaTKaMHM BOTpoc O BOspacTe PyAbl H PyTOBMeLaloulLux Noposh 
aToro paloHa Bce elle OKOHYATeJIbHO He OblJI pellieH. ] 

B pattone r. Bombmoro TokMaka KapOoHaTHble MapraHleBble pyAbl BIepBbIe 
6plmu OOHapyxeHb! LO. B. Baccom (5) B 1938 r. OtumM xe aBTOPOM MpuBOATCH 
MepBbIe CBEJCHHA O HaJIMUHH (ayHbl MOJVIIOCKOB B NOKPbIBalOWlNX PYAHbIM COM! 
TEMHO-CepbIX TvIMHaX. 

B yambuettuem M. H. Katomnukoppm (°) B HaapyaHprx raunHax Bompuie- 
ToOKMaKCKOrO MeCTOPOKeHHA ObIIM KOHCTATHPOBaHbI CJIeLyIOUlWe BHIBI: 
Nucula compta Goldf., Cardita tuberculata Miunst., Pectunculus obovatus 
Lamk., Palliolum mayeri Hofm., Pseudamussium corneus Sow., Lucina ex 
gr. menardi Desh., Astarte sp., Gardita sp., Ostrea sp., Dentalium sp. u Tur- 
ritella sp.,— mo Hamuunio KoTOpplx M. H. KsouimuKos cyqus 06 OHOBO3pactT- 
HOCTH 93THX TVIHH C XaJ[yYMCKUM TOPH30HTOM MaHKOMCKOM cBuTbI CepepHoro Kas- 
Ka3a uw Kppima. B 1957 r. WaHHbI BHIBOR Obl NOATBep»x7eH M. ©. HocoscKkum 
(), ONpeqeIMBUIMM B HalpyAHbIX riMHaX caenyroulMe BUH: Lucina bathalpa-. 
schinica Korob., Cardita latesulcata Nyst., C. borissjaki Sok., C. domgeri Sok.,, 
Pecten ex gr. complanatus Sow., Cuspidaria ninae Korob., Dentalium novaki: 
Koen., Natica nysti Orb., Crassatella woodi Roen., Nucula cf. decheni Phil., 
Astarte sp., Dentalium sp. 

B xoge pa3BeqOuHbIX paOoT ObIIO yCTaHOBJIeHO, 4TO MapraHleBble py/bl! 
Bosbule-TOKMaKCKOrO Me€CTOPOXKACHHA ABJIAIOTCH HEMOCPeACTBEHHbIM TIpOOJ- 
XKCHHEM HMKONOJIbCKUX; CBA3b M@XAyY HAMM B palione KOHKCKHX TWwaBHeli Ha- 
pylllena B pesyJIbTaTe 9posHOHHOM eaTebHOcTH J[Helpa B YeTBeEpTHUHOE BpeMas.: 
Tlostomy H3y4eHHe MOJIIIOCKOB pyOHOCHBIX OTJIO%*KeHHH Bonpute-ToKmakcKoro 
MeCTOPOXK EHNA BeECbMa IeHHO [WIA YCTaHOBJIeHUA CTPpaTHrpaduyeckoro MO0- 
*KeHuA py Bcero IIpuquHenposcKoro MapraHueBopysHOrO Gaccelina. 

B 1952—1957 rr. Mp MpoBeyqeHuu MOMCKOBBIX H PpasBeOUHbIX paOoT B Ipe- 
nenax Bowbute-TokMakckoro MecTopoxkyeHia MHOM Oblia coOpana Oovubiiad 
KOJWI€KUUA MOJIJIOCKOB W3 PyHOrO COA HW HWKHEM YaCTH HaLpyWHbIX riuH*. 
B pyHOM culoe JaHHOro pakoua MOJWJNOCKH Obl HalifeHbl BepBble. 37ecb Obi 
oOHapy2KeHb! Culeyioulue Bub: Nucula compta Goldf., Cardium ex gr. cingu- 
latum Koen., Astarte kickxi Nyst., Cardita tuberculata Miinst., Cordiopsis 
incrassata Sow., Circe edwardsi Koen., Pectunculus obovatus Desh., Chlamys 
picta Goldf., Chl. composita Sandb., Ch. cf. permista Beyr., Thracia cf. arcuata 
Koen., Panope heberti Bosq., Calyptrea striatella Nyst. u Barbatia sp. 


* Hayuenve sto KoMMeKIMM  TIpoH3BOLM0Cb Nox pyKosoycrsom HM. A. Kopo6xkoga, KoTO- 
poMy BbIpaxkalo MCKpeHHiOIO OarolapHoctTh. 
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B HalpyHbIx rinHax, rye PayHa Oonee OOubHAA, MHOII oOHapyxenubt Nu- 
la compta Goldf., N. chasteli Nyst., Nuculana perovalis Koen., N. gracilis 
sh., Lucina bathalpaschinica Korob., Thyasira unincarinata Nyst., Tellina 
igiuscula Beyr., Arba ci. protensa Koen., Cardium ex gr. cingulatum Roen., 
tarte kickxi Nyst., Cardita tuberculata Miinst., C. kickxi Nyst., C. boris- 
aenica Noss., Isocardia ciprinoides Koen., Pitar porrecta Koen., P. circularis 
en., Cordiopsis incrassata Sow., Pectunculus obovatus Desh., P. willamsi 
k., Limopsis striata Rov., Chlamys aturi Tourn., Chl. picta Goldf., Chl. 
tiquata Rov., Chl. composita Sand., Pseudamussium corneum Sow., P. coss- 
inni Koen., Thracia arcuata Koen:, Pholadomya alata Koen., Panope 
berti Bosqh., Corbula sp., Calyptrea striatella Nyst., Natica- achatensis 
cluz, Turritella planispira Nyst., Pleurotoma silisii Koninck, Scaphander 
atatus Phill., Cancellaria sp., Apporchais sp., Pirula sp., Fusus sp. 
CpaBHenne MOMeILeHHEIX BBIIe CIMCKOB MOKa3biBaeT, 4TO PyHBIe COM H 
*KHAA YACTb HANPYAHbIX PMH COMepKaT ULEHTHUHYIO (ayHy; pasmMuMe 37ecb 
KaveCTBeHHOe, a JIMIUb KOsMYecTBeHHOe. M3yuenne HOBBIX, OOsee OOMIbHbIX 
DPOB yxKe He OCTABJIAeT COMHCHHH B OJHOBOSPaCTHOCTH YKa3aHHbIX OTMOKeHHH 
‘amkyMCKUM ropHsonTomM CesBepHoro KasxKasa u Kppima. O6muMu AIA py qHbIx 
HapyAuHbIx coes Bombue-TokMakckoro MecTopoxjeHHa HW XallyMCKUM Fo- 
30HTOM CesepHoro Kapka3sa u KppimMa aBsIAIOTCA caeqyroulue Bub: Nucula 
mpta Goldf., Nuculana perovalis Koen., Lucina bathalpaschinica Korb., 
yasira unincarinata Nyst., Astarte kickxi Nyst., Cardita tuberculata Miinst., 
kickxi Nyst., Pectunculus obovatus Dash., Limopsis striata Kov., Pseuda- 
issium corneum Sow., P. cossmanni Koen., Natika achatensis Recluz., Ple- 
stoma silisii Koninck, u Scaphander dilatatus Phill. 

OsMroleHOBEIi BO3pacT XalyMCKOFO POPH3OHTa yxKe aBHO ObIJI yCTaHOBJIeH 
A. Kopo6xoppim (°) uv B Nocwenyolulem He NomBeprasica comuenuio. Hamu 
XOMKU (bayHbl aloT elle Gomee yOeMUTeIbHbIN MaTepHad JIA NOATBEpKTeHUA 
UHaleKHOCTH XalyMCKOrO TOpH30HTa HM eFO BOSPaCTHbIX aHaJIOrOB K HHK- 
A YaCTH OJIMFOIMeHOBbIX OTMOMeHUM. HanOonee BaxKHbIMM B YTOM OTHOIMeHHH 
asioTcx Nucula chasteli Nyst., Nuculana gracilis Desh., Isocardia cipri- 
ides Koen., Pitar porrecta Koen., Chlamys picta Goldf., Chl. aturi Tourn., 
1. composita Sand, Thracia arcuata Koen., Pholadomya alata Koen., Ca- 
ytrea striatella Nyst. u Turritella planispira Nyst. BompuimuctBo sTux BYOB 
a3bIBaeTCA B OJIMFOIMeHOBHIX OTOXKeHHAX YkKpanHb!, Kppima u KaBkasa Biiep- 
e, HO B SanazHol Esppone onu WIMpOKO H3BeCTHEI MMEHHO B OJIMTOWeHe. 
IIpvypouenHocTh MapraHlleBblX py B CeBepHOHM HM CeBepO-BOCTOUHOM YacTH 
HYePHOMOPCKOH BMaMHbI K HWMKHEM YaCTH OJMPOWeHOBbIX OOpaso0BaHun, rye 
A OTJIOXKUJINCh B BUE HEINPepbIBHOM NOJIOCbI Ha MPOTHXKeHHH CBbIe 200 kM, 
/COBJIMBaeT HEOOXOJMMOCTb MPOBEMeHHA TULaTeJIbHOTO H38y4YeHHA MapraHlte- 
JOCHOCTH MpHOpexKHbIX Pal. uli OFHOBOSPaCTHBIX OTJIOXeHHH BO BCeX OIMKal- 
X palioHaxX ux pacnpocTpaHeHua. 

B 3aksioueHHe CuleqyeT OTMETHTb, UTO B JaHHOM COOOMLEHHM He yHOMMHAIOTCA 
leMMUbIe BHI. [IpomenT 2THX BUZ0B HeBewHK. BOIbINMHCTBO U3 HAX B TOL 
HM MHOM Mepe OJIM3KM y2Ke H3BECTHbIM OJIMTOMeCHOBBIM BUaM. 


Kuesckuit reoloropasBeqouHblit TpecT Ilocrynuao 
«Kuepreouorna» Ey WAGE eis 


UMTHUPOBAHHAA JIATEPATYPA 
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B. H. YTPOBHH 


OCHOBHbIE UEPTbI MOP®OJIOTHH, THMCOMETPHH 
MW TEHE3HCA JOTPETHYUHOM MOBEPXHOCTH BHEWHEHM 30HbI 
MPEAKAPMATCKOrO MPOrMBA H tOro-3ANMAXHOM OKPAMHDbI 
PYCCKOM NMJIAT®OPMBI 


(ITpedcmaenexo axademuxom J. B. Haauekunom 4 VII 1959) 


TlopepxHocTb HecorsiacHaA MexKly OCayKaMM TeJIbBeTCKOrO H TOPTOHCKOry 
APYCOB MH MOACTHMAIOWNHMH UX Me€30-MaJleO3OHCKHMM OTJIOMKeHHAMH B Mpelema) 
paccMaTpuBaeMOl HAMM TePpHTOPHH He BHISbIBaJa OO/bINOrO MHTepeca y HCCI} 
yoBateseH. OGbIuHO CYMTAaJIOCb, YTO OHA ABJIAETCA CrvlaxKeCHHOH, CaO BOJIHH) 
cToH HW He BJIMAeT Ha YCOBUA 3aleraHHA MepeKpbiBaloulux nopor (+). TompKiy 
B H€KOTOPBIX paloOHax ObIJIM H3BeECTHbI HEPOBHOCTH ApeBHero pesbeda C aMMJIH; 
Tynol 50—70 m (2-4). McceqopaHua MoceqHUX JleT MOKa3aJIH, YTO Ta NOBEPXy 
HOCTb Upe3BbIYalHO HEPOBHAA H YTO OHA 3HAYHTEJIbHO peqonpeseinsa ycOBHs} 
3ayleraHHA, MOULHOCTH HM (allHu TWepeKpblBaloulHx ee OcazKoB (°,°). B 3aBHcHi 
MOCTH OT XapakTepa HM aMIVINTy STOH ApeBHeH MOBepXHOCTH Ha 1Oro-3allaqHOo} 
OKpauhHe IviaTOpMbI HW BO BHelllHeH 30He IIpenKapnatcKoro nmporu6a* BBE 
JIAIOTCA YeTbIPe OOAacTH, HIM 30HbI. IIpH STOM MOBepXHOCTb MepBbIX WBYX OOM) 
creli MpemcTaBsIneT COGO BCXOJMJIEHHY!0, HaKJIOHHYiO K 1Oro-3allaly paBHuHyy 
mpopesannylo ApeBueli rusporpaduyeckoli u OBparkHO-GasouHOl ceTbio. AMIE, 
TYJbI WpeBHerO pewbeda TaM He MpeBbllaworTr 100—150 Mm. 

[uncomerpHaA JOTpeTHYHOH MOBepXHOCTH TpeTbeH UM yeTBEpTOH oonadil 
XapakTepH3yeTCH pe3KHMH KOJIeOaHHAMH HM MpPOCTPpaHCTBeHHOM HeOHOPO}, 
HOCTBIO. OTJCJIbHbIC OTMETKH STO MOBePXHOCTH, PaCHOJIO*KeHHbie axKe pALOL 
pyr c ApyroM, wacTO HeOAMHAaKOBbl, YTO YKa3bIBaeT Ha CyIeCTBOBaHHe MHOFO} 
YHCJICHHBIX MeJIKUX BOSBbIIeHHOCTeH HM yrayOueHui. Ha o6ulem dboue 3TOM He, 
poOBHOK NorpyxalolleicaA MOBepXHOCTH YeTKO HaMeYaIOTCA MOCTeEMeHHO yBeJHUy, 
BalollvecdA Ha 3allay HW wro-sallay HW B OOJbUIMHCTBE ClydaeB BETBALLMECA yr, 
JIeHHA, MOJIOrHe MJIOCKHe MOAHATHA HM JIMHeHHbIe, OPHEHTHPOBAaHHBle C CeBepe, 
3amlaya Ha toro-BocToK ycrymbl. IlapanmenbHO KpyNHbIM ycTyMamM MporarH 
BaloTcaA MIocKHe MOHMXKeHHbIe yyacTKH (puc. 1). 

YcNOBHA 3aleraHHA NOpOA BAO yCTyNOB, a Take MpocTpaHcTBeHHas 
IIPpHyPOveHHOCTh HX K H3BeCTHbIM *leKcypaM uM COpocaM BHeLIHeH 3OHbI UM Kpak 
MaTPOpMbI CBUETeIbCTBYIOT O TEKTOHHYeCKOM HX Mpoucxowyennu. Uerks 
BbIPaXKeHHbIM yCTYN, MpoTaruBaioululica OT rocyfapcTBeHHOH rpanuubi c Tone 
mex yepes lBopos, Topogoxk (salannee), Komapuo (BocTounee) no p. J\Hectp 
coorBetcTByerT [’opogokckomy cOpocy. AMnuimtyqa uM dopma yctyna HaxonsaTe} 
B IIpAMOH 3aBHMCMMOCTM OT (OPMbI HM aMIIIMTyIbI COpoca. B 5—6 Km ceBepG 
BocTouHee Komapxo or TFopogoxcKoro c6poca orgeasnerca Dymunenkuit cOpoc 
TlocmeqHemy cooTBeTcTByeT TakxKe yCTyM NOBepXHOCTM MOpox BepXHero Meda 
paBubil 300—400 m. Ktory or Komapuo Topogokekult cOpoc pasBeTBaeTca Hi 
Masoropoxkauckylo u Megprnuucky dbiexcypbl. Boob stax dexcyp HaOJIKO 


* Onpegenenua «oro-sanatwaa okpawua Pyccxkoii nuatopMby, «BHelIHAS 30Ha IIpen 
KapmaTcK.ro nporu6a», a TakxKe HAaMMeHOBaHUA OTICIbHEIX MOL30H Mporv6a B mpexenax 3anal 


HBIX OONAaCTell YKpaMHbl yoTpeGMIOTCA B COBPeCMeHHOM MX NOHHMAHHM HM mMpocTpaHCTBeHHON 
TlosioxKenun (°,7). 
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OTCA YCTYIbI C aMIWIMTY amu OT 250 no 400 mM. Megprnnuckaa dbaexcypa u To- 
JOKCKHH COpoc pachosaralorcs Hay 30HOL rtyOUHHOrO pa3IOMaBOuIb 3allayHo- 

Oopta JIbBoscKo-Jlio6MHCKOH BepXxHemenoBoli Biaqunb. K 3anaqy or 3Tof 
HHH JOTPeTHIHAA NOBePXHOCTh CilaraeTcA MOpoaMu cpeqHell HM BepXHeli 1OpbI 
cKJlaquaToro Naeosox, OOpasylouluMu tbyHtament KpykenvyucKol Mox30Hbt, 
< BOCTOKY H IOrO-BOCTOKy OT Hee paclipocTpaHeHbl NOpOAb BepxHero Mewta (°). 

Hapazy c PopogokcKkum c6pocom, B pebetbe JoTpeTuuHOli NoBepxuoctu Kpy- 
HHUCKOH NOJ3OHbI XOpOWO HaMmeyalorca Kpakoseukui wu Cyyzoso-Bumnsan- 
uu cOpochl. Ha yuacrke mexyzy Cyzoroi Bumtneli u Pyyxamu amman- 
qa Cy10B0-BulIHAHCKOrO COpoca HesHayHTesbHa, HM OH, BePOATHO, TMepexo- 
T B NoOorylo dvlekcypy; B CBA3M C eM TaM HW He HaGwORaeTCA YeTKOrO 
Tyla. CepepHee c. Megpinwun stor cOpoc cauBaetca c MeqpinnucKon 
ieKcy poi. 

B paiioue c. PasBayos ycrynbl, o6pa30BanHbie ManoropoxancKon (bekcy pont 
T'yMMHelKuM COpocoM, CMBIKaloTCA, OOpa3sya veTKHH perMoHasbubli ycryn 
AMIIKTy LON WO 1000 m, coorsercrayiomui Kasyuickomy c6pocy. STor c6poc, 
IA MO yCJIOBHAM 3aJleraHHA FHMCOaHrHAPHTOBOH CBUTHI, MexKy c. Jlucer 
Hcttac craHoBuHTca Ooslee NOMOrHM, a lOro-BOCTOUHee TOcseqHerO pa3sBeTB- 
erca Ha Cropoxenelkyto u Kocoscxyo dviexcypbl. B nmopepxHocTru mopoy 
DXHeErO MeJla 3THM (JleKCypaM COOTBETCTBYIOT NOOrHe YCTYMbI C aMIJIMTyON 

300—350 M. 

Blob Toorux dekcyp, OTMeNmOULNX CraHucaBcKy!oO Noss0ny Mmporn6a 
Kpad NwaTpopMbl, 10 WHHHH PKupayes, /KypaByo, Bolinusos, Cranucstas (ce- 
po-BocTouHee), Tpicmenuia, Tarymau, O6epTHH Hu SacTaBHa Tak2Ke MporTsaru- 
eTCA YCTYN JOTPeTHYHOH NoBepxHocTnH. AMMMUTya ero He MpeBbiuaetr 100— 
) M, B CBA3H C 4eM OH MOUTH He OTPaxXeH Ha Hallie Kapre. 

K toro-3allaly OT KPpyMHbIX JIMHeHHbIX yCTYNOB HaMeyalOTCA NOOCbI NOHH- 
HHBIX OTMETOK JIOTPeTHUHOH NoBepxHocTH. YcOBUA 3aleraHHs HW MOULHOCTH 
pol TOPTOHAa HM CapMaTa B Npesese STHX MOMNOC MOKA3bIBaIOT, YTO OHH COOTBET- 
3VIOT CHHKJIMHaAM. Tak, BaOb Kasyuickoro cOpoca x ManoropoxaHcKkon 
eKCypbl NpoTaruBaetca KasyiicKkad MpucOpocoBad CHHKJIMHab, a K Topo- 
KCKOMy MH KpakoBellkKoMy pa3JIOMaM IIpHypo4ueHbl COOTBeETCTBEHHO LT opoyoK- 
ani u Kpakopellkad CHHKJHHaIH. OOpa30BaHHe MpHCOpocoBbIxX CHHKJMHaJeH 
COOTBETCTBYIOWIMX MM MOJIOC MOHH2KCHHBIX OTMETOK CBA3AHO C HHTCHCHBHbIM 
oru6aHveM MIpHcOpocoBblx 30H 10 CpaBHeHHIO C paHOHaMH, pacioJIOxKeHHbIMH 
O-3allamHee. 

K toro-3anagy or Kamyuicxoli u TopoyoKckoH cCHHKJIMHaeH MapasebHO 
oraruBaiotca Jlattapcko-Bboropoquanckad u CBuyuuuKko-Onapckas 30HbI M0- 
IM@HHbIX OTMETOK JOTPeTHIHOH NoBepXHOcTH. YCMOBUA3aseraHHA HW MOULHOCTH 
po B Mpeyemax 3THX 30H MOKa3bIBaIOT, YTO OHH MpeCTaBJIAIOT AHTHKJIMHAaJIb- 
rO THIIa CKIaKH, BO3HHKIIMe B TOPTOHCKOe HM CapMaTcKoe Bpems. Kpome 
rO, K 9THM 30HAM MeCTaMH IIpPHypOUMBaIOTCA KPYMHble SPO3HOHHbIe BbICTYIbI 
eBHero pebetba 4 CTpyKTypb! OOeKaHHA Hay HuMH. K uMcJy TaKHX CJORKH‘IX 
IMPeHHbIX CTPyKTYP, BOSHHKUIMX MO BJIMAHMeM KaK TeKTOHHYECKUX, Tak 
O3HOHHBIX TIpoweccoB, HeoOxomuMo oTHecTH PyzKoscKyto, Yrepcxyl, Busb- 
-Bonuuky1o, Jlamapcxyto wu KaqoOuanckylo CKaKH. 

Byomb cOpocos u tbiekcyp ¥ CBA3aHHbIX C HUM YCTYNOB MpOMCXOAUT peyKoe 
eJIMUeCHHE MOLLHOCTeH MOpogx TOpTOHa uM CapMaTa. YcOBMA 3ameraHuaA STUX 
pO yKa3biBaloT Ha TO, YTO BCe OTMEYEHHEIe BbILe COpoOcbl U PleKcypbI POpMu- 
BaJIMCb B Ipolecce HaKONJIeHHA TOPTOHCKUX M CapMaTCKUX OCaKOB, Ha rpa- 
le yuacTKOB Oovibilero H MeHbIUero NporvOaHuA, MHTeHCHBHOTO H MeJJIeHHOTO 
AIKOHAKOMJICHHA, YTO OTMeYaOCcb u paHee (°). [lostomy paspbIB CIVIOWIHOCTH 
POX BOMb COpocoB HaGOMaeTCs TOJbKO B HWKEERKAULUX NOpOfax, BBEPX 2ke 

paspesy STOT paspbIB OuIM2Ke K 3eEMHOM NOBepXHOCTH NepexoyuT B NMOJOrH 
ekcypHbili usru6. TaKkoil xapakTep O6pasoBaHux COpocos u huleKcyp o6ycuJ10- 
I WMpOKoe pasBUTHe Mpoleccos MOFBOAHOTO pasMbiBa H pelleccHH Ha NOAHA- 

X KPbIJIbAX B TOPTOHCKOe M capMaTcKoe Bpema. JloTpeTHunad MOBepXHOCTb 
JHATHIX KPbIJIbeB COPOCOB HM HEKOTOPBIX dvleKcyp, MPHMbIKalolWlad K TJIOCKO- 
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CTH COpacbIBaTeJIA HJM CMbIKaIOULeMy KDpblly Jlekcypbl,— Kak NpaBUslo, MOdIc} 
rad, CHJIbHO 9poqupoBanHas. IIpH 9TOM MOpoOsbl, CMbITbIC C NOMHATHIX KPbIJIbeE) 
ObIIH TMepeOTJOXKeHbI — B Bue TpaBHA, Faslek, OOJIOMKOB H BaJlyHOB — | 
Ocay{KH, CJlaralollve OMyULeHHbIe KPbIJIbs. 

B coppeMeHHOH rHNcoMeTpHH JOTPeTHYHOK MOBepXHOCTH OKPaHHbl nAaTPORy 
MbI H BHEIIHeH 3OHbI MporHOa YeTKO HaMeUalOTCA MHOFOUNCJIeEHHbIe€, OPHeEHTHPC) 
BaHHble B OOULeEM Mane C CeBepO-BOCTOKa Ha 1oro-3allajl, MOCTeleHHO yBeJIHUE| 
BalOUHeCA MW MPHXOTMMBO BeETBAMLMeCH yryONeHuA. OTH yruyOeHNA BpesaHl} 
B pa3JIMYHble MOpOsbl, Claralolulve NOLTPeTHYHYIO MOBEPXHOCTh, MH 3allOJIHeH|) 
OcaKaMM resbBeTCKOFO, TOPTOHCKOrO HM CapMaTcKOrO aApycos. Ox umeor U- 
pexe V-o6pa3Hy!0 opmy MonepeyHoro Mpodua, a riiyOuHa UX M3MeHsAeTCH Cj 


yray6uleHnii, rstyOokul Bpe3 B MOpOsbl M€3030A HW Nasleo3oA, a Tak?Ke yCJIOBH|| 
3auleraHHA HW COCTAB BbITOJHAIONIMX NOPOR yKasblBaloT Ha TO, YTO 3TO OTPUllé 
TeJIbHbIe POPMBI ApeBHero pembectba — JPeBHHE PeuHbIe JOJIMHbI, MOrpeOeHHb!| 
NO], MOWHOM TOMMeH MOpox cpeqHero HM BepxHero MHOWeHa. Handouee KPYTHBI} 
yrayOueHua coorBetcTsyioT XosopowcKol H KoOMbIHCKOH [peBHUM JOJMHAaM | 
MX OOKOBBIM cocTaBJIAIOUuM (°,°). | 

XomopoBcKan OMMHa HaunHaetca y BoOpku u [lepembillinan u Ha Bcel| 
CBOeM IIpOTSKEHHM HMeeT NOTH BCIONy 1oro-sallaqHoe HallpaBuJeHue pycuia (CN) 
puc. 1). [uy6Ouna Bpe3a ee B NOPOsbI MeJla HW IOPbl MOCTeMeHHO BO3pacTaeT B TO) 
2Ke HallpaBJIeHHu UH CocTaBuAeT kK 1oro-3anay OT [lepembill AH HECKOJIbKO Jecal| 
KOB MeTpoB, y XogopoBa 200—250 M, K tory oT KugayeBa 350 M, cepepHee Tet 
maBbl 450 M, a M0 OTHOWeHHIO K BONOpasqedy YrepcKxon u Busbue-BosuKo| 


e | 
BOSBbILIeHHOCTeH rlyOHHa JOJMHbI COCTaBsIAeT He MeHee 700 M. Hakl0HbI 6opTO : 


| 
| 
| 


HO B yuaCTKaX CJIMAHHA C OOKOBLIMH IIpHTOKaMH BospacTaeT JO 3,o—4 km. B Ha) 
CTOALee BPeMA OHA MpocuiexKeHa Ha PaccTOAHHH Oovlee 4eM 70 KM. KpynHpiM | 
MpaBbIMH ee MpuToKamu sABsatoTcA [lycrompiropckad wu PasyoubcKaA OJIMHBI| 
CreBa Ke B Hee BilagaeT Mosogbinnuckad UM CyATHIUCKad JOWMHbI. Kaxkapii 4) 
KPYMHbIX IIPHTOKOB HME€eT TaK2Ke€ MHOFOUNCJICHHbIe OOKOBbIE COCTABJIAIOULMe (CM) 
puc. 1). | 

HanOojlee KpylHoe aposHOHHOe yrvlyOuleHHe B pesbete NOTpeTHUHOH TO) 
BepXHOCTH OOpas0BaHO Kosompilickol ApeBHelt JOMHOM, KOTOPad B BepXHel) 
cBoeH YaCTH BpesaHa B MOpOsb eBOHA H CHJypa; OHA MMeeT KAHbOHOOOpPasHy}#| 
(popMy WonepeyHoro MpouiA, 3alOJHeHa OTJOXKeCHHAMH TeJIbBeTCKOFO VM TOP} 
TOHCKOrO APyCOB HM HeCKOJIbKO pa3 MeHAeT CBOe HallpaBsieHue (*): K rory oO} 
TopojeHkH MpoxoguT ceBepHee Sa6ouoToBa, BocTouHee Kouiompin, vepes Kopme 
uw Orsini. TPayOuHa 2posHOHHOrO Bpesa JOJMHbI B MOPOAbI Mewia, IOpbl, TEBOH 
M CHslypa MocTeMeHHO BOspacTaeT B HallpaBseHHH ykKsoHa pycaa. Ilo qaHupm} 
CeHCMHYECKHX HCCJIeEOBaHHH HM paspe3aM CKBaxKUH, rulyOuHa ee olpesenserc!] 
cepepHee 3ado0ToBa B 500—550 m, ceBepo-BocrouHee Kostompiu 8 600—700 mi 
aB Kopmiese 800 m. B patione cnuanua CranucaascKkol uv Konompliickolt 20s); 
riyOwWHa HX Hal BOLOPasAeIOM BOSBbIMeHHOCTH Cuo6o_Ku JlecHo Mpesbiitiae 
1000 m. Bopta onucpiBaemMol AONMHEI KpyTble — or 10—12 yo 25—30°, Ho me 
CTaMH yKJIOH HX He IpeBbliiaerT 5—6°; wiMpMHa ee HeMOcTOAHHA H H3MeHSH 
etch oT 1—1,5 km kK ceBepy or Topoyeuku 70 8—12 km B pationax Kopulesa 
OTbIHH. | 

Takum 06pa30M, JOTpeTu4Had MOBepXHOCTb KpaA MvaTopMbI MW BHeLIHER 
3OHbI NporMOa WMeeT C/IOAKHOe MOJIMTeHHOe MpOuCXO*KMeHHe; Ha COBPeMeHHbIp 
ee OOJINK HM THIICOMeTPHIO NOBJIMAJIM Kak TEKTOHMYeCKHE, TAK H 3PO3HOHHbIe pd 
weccbl. TekTOHMYeCKHe MpOllecchl cosqaIM pA JIMHeEMHO BbITAHYTbIX yCTyMOB 
NOHWKeEHHH HW NOAHATHH, a Tak%Ke NOBAMAIM Ha OOUIMH HaKJIOH ee K 10F0 
3allaly. OpOsHOHHble Mpoleccbl, XapakTep H MHTCHCHBHOCTb KOTOPHIX 3aBHCedl 
rlaBHbIM OOpa30M OT TEKTOHHKH, OblIM Ooee MHOrOOOpa3HbI B CBOeEM TIPO 
ABJICHHH. 

B joreuibBeTckoe BpeMs (B MasleoreHe H HWKHEM MHoleHe) Ha OOWLeH YacT 
TeppHTOPHH OKPaHHbl MaTPOpMbI M BHEWHeH 30HbI Mporn6a, MpexcTaBAABUles 
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Puc. 1. CxematHueckand KapTa rHncCOMeTPHH AOTPeTHYHOL MOBepXHOCTH BHEL 
paHHbl PycckoH mnmatpopMbl (ABJIseTCA CXeMATH3HPOBaHHCH KOMMeL KapTbl 
JIGHHOH HAaMH Ha OCHORAHHHM Oomee uem 1200 ToueK, BbIUHCAeCHHBIX NO CKBay 
Chl AOTPeTHUHOH MOBeEPXHOCTH, mpoBeyeHHble yepes 100 mM; 2 — usorunc 

3 —kpyTple ycrymbl JoTpe 


SS ee 


Nepembiwa7 Ary 
(e) 
1) 


oHecTepos 


Pasa Pyccxan 
<x fe) 


Marepos 
° JbBOB 
@! 


eS 


CoxOonbHniku 
° 


j 
! 
J 
J 
} 
l 
\ 
I 
i 
i 


O 


Og 
MoctTucKa 


0 


oad Wy) p 


Kpyxennun 
° 


Prac 1. Cxematuueckaad KapTa rHncoMeTpHH AOTPpeTHUHOH NOBePXHOCTH BHE 
paHHbl Pycckoi maatpopMbl (sBaaeTcs cxeMaTH3HpOBaHHCH KOMMeH KapTe 
JIGHHOH HAMM Ha OCHOBAHNH Ooee uem 1200 ToueK, BBINMCNEHHBIX 0 CKBa 


Chl JOTPeTHUHOH MOBePXHOCTH, mpoBeyeHHble uepes 100 m; 2 — usorun 
3 —KpytTble ycTymbl AoTp 


JLAH, vr. 130, Ne 2, Yrpo6un 


' | 

Oot MOcKoe MOsOro-HaKOHHOEe k 1Oro-3allasly MaTO Mporleccbl HaseMHOH Spo- 
(H CO3aJIH PpaCuIeHeHHbI pelbed* B HOposaxX BepXHero Media, IOpbl H Maweo- 
A. ABJICHHA Ke aOpasuu M MOABOAHOTO pa3zsMBa B FewbBeTe, TOPTOHE HM Cap- 
IT€ UACTHYHO USMCHHJIM, CHHBEIMPOBaIM STOT pebet), IpusaB emy Oovlee M10- 
rHe (POpMBl, 


KommieKcHad TeMaTHuecKad 9KcmeqMUNs Tocrynusio 
Tpecta «/IbBoBHedTeraspasBenKa» VII 1959 


HWMTHUPOBAHHAA JIMTEPATYPA 


=10.C. Baaos, Tp. Jibposcx. reon. o6m. npu Toc. ynus. um. Us. ®panko, cep. 
pa., Ne 3 (1953). 2 Z.Pazdro, Przemysl Naftowy, 11, 201 (1936). % H. Teis- 
pyre, Posiedsenia Naukowe, 35, 29 (1933). * A. Zierhoffer, Prace Geograficzne 
ydawane przez prof. Romera, 9, 71 (1947). ® B. Tl. Macaos, B. H. Yrpo6uH4, 
B. AH CCCP, cep. reou., Ne 12, 73 (1958). ® B. H. Ytpo6uu, eon. cOopu. JIbBosck. 
a. o6m., Ne 5—6, 25 (1958). “A. A. Borgauos, Cos. reon. Ne 40 (1949). 
.C. Banos, HW. B.D puun6epr, B. WU. Kayuun ua op., Ilpo6msema npompmu- 
IHHOM He(pPTeHOCHOCTH HM Ta3OHOCHOCTH 3anaqHbIx o6sacteti YCCP, 1, 2, 1954. 9 B. H. Yr; 
b6uH, Teonorivnui x%xypuH., 17, 4, 45 (1958). 


399 


Jloknagm Axanemun nayk CCCP 
1960. Tom 130, Ne 2 


MHHEPAJIOFH A 


B. A. KOHOHOBA 


O METAMHKTHOM PA3SHOBHAHOCTH BE3YBHAHA H3 LEJIOUHOrG| 
NErFMATHTA YOro-BOCTOUHONM TYBbI 


(I1pedcmaeaeno axademuxom JI. C. Kopocuncxum 5 VI 1959) 


Ha tro-Boctoke TyBHHCKOHM. aBTOHOMHOHM OOaCTH B MerMaTHTOBbIX *KuJIaX 
cexyltux JlaxyHypcKylo uHTpy3uio ypTuToB — ulionuTosw (*), oOOHapyxkeHél 
cBoeoOpa3Hax Ppa3HOBUHOCTh Be3yBHaHa. 


: 


IlermaTHTOBble 2XKWJIbI, COJepKalllve BesyBHaH, CJIOXRKeHbI B OCHOBHOM Hee, 
JIMHOM, MUKPOKJIMHOM, a TaK?Ke 3AMeLIalOlMMH MX TOMCOHHTOM, KaHKPHHUTOM 
MW aJIbOHTOM, BbIeIeHHA KOTOPbIX HepeIKO JOCTHIalOoT 3HAYHTEJIbHbIX Pa3sMePOF| 
(20—30 < 10—20 cm). TemMHolBeTHBIe MUHepaJIbI (UeIOUHOH MHPOKceH, nenuo| 
MeylaH, rpaHaT pxAfla aHApaluT — WOpsJIOMHNT), C Ppa3MePOM BbI,eIeHHH OKOMIC 
2—3 cM, HMeloT BTOpocTeneHHOe 3HayeHHe, cocTaBIAA He Gomee 1—3% oT oOboé 
xu. Tonuaiiime BpocrKu nO3sAHero KasIbilutTa (cofepxKanue HesHayHTebHOe} 
IIPOHM3bIBalOT TOMCOHHT H B MeHbIUel CTeleHu NoOseBbIe WiNaTh, HeeHH U py’) 
rue MuHepasb. M3 aKtleccopHbix mpHMeceli B COcTaBe MerMaTUTOBbIX %KUI OT} 
MeYeCHbI WHPKOH, (PsOOpUT, cieH, anaTur. 1 

BpileleHusa Be3yBuaHa, KaK MpaBuJlIO, KOHUeHTpHpyloTcA B arperaTayl 
aJIbOUTa, HW JIMIWb €JMHMUHBIe BKJIIOUCHHA €FO BCTPevaloOTCA B He(pesMHe, TOMCO)| 
HUTe H MMKpOKIMHe. OOpa3z0BaHHe Be3yBHaHa B NOJOOHOH MHHepaJIbHOH acco: 
uvaluu — ABJIeHHe pefKOe, OTMeYeHHOe B HeEMHOFHX paHoHax pa3BUTHA We 
wouHbIx nopod. T. MHoe u A. Muaumpo (°) onucamu BesyBuaH u3 rpaHaT-Ouo0 
THTOBbIX He*e/IMHOBbIX CHCHUTOB™ HW KAHKPHHUT-CHeHUTOBOFO HermaTuTa Kopen | 
T. Bapr (*) — u3 KaHagut-nermatuta Hopserun, II. Keuncen (*) — us Hede 
JimHOBOorO cueHuTa LlBennu. O Haxoykax Be3yBHaHa B IeOUHEIX nmopoa) 
Copercxoro Co1osa (Mumm, Typuu Msic) ynomunaer C. M. Kyp6arop (7). Ik 
(PHSHKO-ONTHYECKHM CBOHCTBAM HM XHMMUYeECKOMY COCTaBy Be3yBHaH H3 Wleo0u 
HbIX NOPO] MepeyMCJIeHHbIX PaHOHOB 6/IM30K K 9TAJIOHHbIM OOpasuaM. B orMyni| 
oT HUX TyBHHCKasd Ppa3sHOBHAHOCTb MMHepada XapakTepu3yerca He COBCeM OGHIY | 
HbIMH (PHSHYeCKHMH HM ONTHYCCKHMHM CBOHCTBaMH, YTO OOycOBIeHO, NO-BUAM 
MOMY, OCOOCHHOCTAMM e€€ XHMMYeCKOFO cocTaBa. 

BesyBvaH B MerMaTHTOBbIxX %Kuax Har. JLaxyHypcKo oOpasyer uquomop@ 
Hble BHILeeHHA TaOuTYAaTOrO raOuTyca, WIMHOIO 83—7 cM pH Toute TabMl 
oxono 0,3—I1 cm (puc. 1). Uper munepasa uepHpili, 430M pakOBHCTHIli, Ouect} 
»xupHbI. Ilo dopme BEieteHua, WBeTy H U3IOMy HanoMuHaerT oprTut. B TOHKH)} 
CKOJIaX OH MPOCBe4YNBaeT 3eJICHOBATO-KOPH4HeBLIM WBeToM. Uepta cBeriaa 
3ejleHoBaTo-Oypan. TBepfocTb 6,5. Yyenbubli Bec 3,013 (ompezenen ruypocra 
THYeCKUM B3BellMBaHHeM). B wndax OH ca6o OKpallien B OypoBaTnie TOHAll 
M30TPOMeH, NOKA3aTeM CBETOMPeJIOMJICHHA He HMeIOT ycTOMYMBOTO 3HayeHH! 
(NV = 1,655—1,661). B xpynuerx BbiqereHuax MuHepama uspeqKa yaaetca 06 
HapyXUTb AHH3OTPOMHbIe yYaCTKH,— MO-BHAMMOMY, PeJIHMKTbI, COXPpaHUBIOM 
MepBOHayaJIbHYyIO crpyktypy. AHH380TpomHble yyacrKu (ZByocHEIe, HOJOXUTEME | 


HbIe) WMeIoT Oomee BEICOKMe NOKasaTeIM cBeToMpesomnenud (Nz = 1,68C} 
y t 
N, = 1,677), uem u30Tponuple 3epxa. | 


{ 


i 
i 


t 


“ CocTaB HeeMHOBOTO CHEHUTa: MMKPOKAUH, anbOuT, Heenun, KaHKPHHT. OMOTHT, rpé 
HaT HW HeOOMbIIMe KOMMYCCTBa COMaMTa, BeSyBHaHa, alaTHTa. 
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to XHMHMECKOMY COCTaBy TYBHHCKHH BesyBuaH (Tabu. 1, aHanus Ne 1) npu- 
aKaeTCa K Be3yBMaHaM Hs IeOuHbIX nopo Wpenunu u Kopen (rao. 1, ana- 
bt NoNe 2 u 3). B TyBHHCKOM Be3yBHaHe OTMeTeHO HHOe COOTHOMIeEHHe Mex ]Ly 


Puc, 1. @opma  BbIeNeHHA MeTaMMKTHOTO  Be3syBHaHa 
(yep HEIii) 


[HOSEMOM H 2KeIe30M, a TaK2%Ke MPHCYTCTBHe ypaHa, TOPUA HW peKUX 3eMeuIb, 
OCTaBe KOTOPbIX MpeoONaLaloT SJIeEMeHTHI epoBok rpynnpr (qanupie JI. A. Bo- 
iopoH, I. H. Mypasuuxoi): 


OJieMeHTEI Yoon Aa La Ce Pr Nd Sm Gd Dy JBN Yb 

owepKanue, 

ec. % —AOn —~20e ton6 Ae owela 7 ORGS) = “oe One 
TaOauna 1 


XWMHMUCCKHH COCTaB (B MpOleHTax) HW NoKasaTeIM CBeTOMpeJIOMIeHHA 
Be3yBHaHa H3 WENOUHBIX MOpoy 


i 
Auanus Ne 2ug | Avamus Ne 3 us 


Anasu3 No 1 43 HeemHHO-WeOTHTOBOrO NermaTuTa, | HedenHHOBOTO LEVEES OWA 
ne CHeCHUTOBOTO 
Tysa : ilinesunees llerMaTuta, 
Kopea 
35,40 ey } 6144 : 339.5 = 18.0 36,16 34,83 
14,52 { 2623 17,59 19,12 
2,88 358 i 2,49 2,58 
; 4,98 616 t 4394) 733955 = 12,9 3,91 Pie 
3,59 499 1,80 2,10 
4,19 295 ) 0,84 0,49 
0,48 26 \ 0,34 0,67 
32,00 5706 33,67 82,77 
0,87 280 0,86 0,85 
0,18 36 6243 3 339,5 = 18,4 0,13 0,23 
1,00 132 — — 
| 0,53 J = axe 
, 0.67 40 = at 
0,47 245 } = 0,97 
He o6n _ —_ 
} 26039 : 339,5 = 76,7 0,04 
1,96 2176 2,10 2,25 
23618 ) 
cB. F, —0,2 ae —),41 
{a 100,22 42784 42784 : 339,5 = 126 99,86 99,614 
HTHK K. II. Coxosa i re Be ee F ee VWnoe 
| B. A. fo) . Kewncen . Muauiupo 
a aaa 1, 7314 1,739 
1,7269 41,722 
1,655-—4 , 661 
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PenrrenocnekTpa/lbHbIMa McculeqoBaHuAMH, BbInOAHeHHBIMA A. ®. Hos 
KOBOli, JOMOMHUTebHO yCTaHOBseHO MpucyTCTBHe B MMHepase OepHsIMAl 
CBHHIa, ravwiusa, BUCMyTa, WHHKa WM CTPOHIMs. | 

Xumuueckuit cocraB uccleqyemMoro MuHepasa yKablBaeTcA B cieyIouly 
cbopmyuly: Hl 
(Ca, Na, K, Mn, Th, TR, U)jiea(Fe", Fe Mea Al)12,0 (Si, Alas (O, OH, F) 76,25 


Oua 6nusKka (popMyvie BesyBuaHa, BbIBeteHHOH MaxayKn (7) Ha OCHOBaHHIH 
MepecueTOB XHMHYeCKHX aHa/IM30B MMHepaa: X19VisSi1e(O, OH, F)z6, Tay 
x = Ca, Na, K, TR, unorga Mn, a y = Al, Fe’, Fe’, Mg, Ti. a 

Buemnuit o61uk (pakoBHcTHIi U3/I0OM, YepHEI WBeT), ONTHYeCKHe CBOMCTB) 
(usoTponHocTh) u JeOaerpaMMbl HeMPOKaJIeHHOTO MUHePasia yKasbIBaloT Ha eP| 
MeTAMHKTHOe COCTOAHHE, BbISBAHHOe, BEPOATHO, JOBOJIbHO BLICOKHM COjepxKa 
HHe€M palMOaKTHBHBIX 3JIEMeHTOB. | 

Oco6enHocru xuMuuecKoro cocTtaBa TyBHHCKOTO Be3yBuaHa (MpHcyTcTBH 
ypaHa, TOpUA, U30bITOUHOTO KOMMYeECTBa BOMB!) H CBAZAHHOE C HHUMH MeTaMHK1 
HOe COCTOSHHe MMHepasia ABHJIMCb, MO-BHAHMOMY, IIPHYHHOM, BbI3sBaBIe 
OTKJIOHCHHA B ero tbu3sH4eCKHX CBOMCTBAaX, B YACTHOCTH NOHM2KeHHE NOKAsaTeJe} 
cBeTonpesomseHun (Tab. 1) u yAeubHOrO Beca. 

Ta6Omauna 2 


Mexns1ocKocTHble paccTOAHHA, H3MepeHHble 10 ZeGaerpaMMaM MeCTaMHKTHOTO BesyBuaHa, poKa 
nenxoro mpu 800, 900 u 1000° B TeyeHue ogHoro uaca (Fe-usnyyenne; d, = 57,9; dy = 0,6 MM) jj 


MetaMuKTHBIi BesyBHaH, 


MeramakTHBEIt mpoKam. 4 4ac 2 
BesyBuaH, IIpo- Buavut * Besypvan | |= eee SS illopnomur Tugporpoccy 
Kaul. mpu 800° ; IAP 
4 uac npu 900° mpu 1000° 
mMatepuan B, A. Kononosolk |p. or Mona MaTepHas B. A.KoHoHOBOHK MatTepua B. HW. Muxeesa 
aHamus Ne 4 ananmu3 Ne 2 | ananus Ne 3 ananmu3 No4 | ananus Ne5 aHanus Ne6 | ananus No7 
I dg Le Nah oaN I (Chae dN I ila JEN 1 yea I (hey IN if 
4 3,90 2 3,90 4 3,29 
3 | 3,48 2 3,47 Pe 3,17 
4 3,24 2 3,22 
4 3,01 6 | 3,04 6 3,04 8 2,97 8 2,96 8 
5 2,90 6 2,98 10 2301) 10 2,67 2,690 10 
10 2,77 10 2,74 40 2,74 4 2,55 4 
8 2,61 ee) 8 2,59 5 2,44 4 2,44 2,454 6 
6 2,48 6 | 2,46 ii 2,45 1 2,36 2 2,00 2,359 5 
1 2,39 Dd P2580 5 2,34 3 2,19 2 2,19 6 
AP 2,20 2 2,20 4 2,14 2 
LPO 05 6 Pale 1 2,02 
2 1,867 4 1,88 4 147 4 1,948 4,951 il 
4 1,812 5 1,81 2 
© 4 4,761 5 1,76 ” 4,827 
4 1,677 4 1,677 7 1,66 3 1,766 2 1,768 
it 1,647 8 4,628 8 1,63 3 1,720 3 eS 6 
| 1,590 2 1,590 2 1,718 
5 1,555 4 1,562 7 1,657 6 4,664 1,667 5 
4 4,501 4 1,502 10 1,599 i) 1,604 1,606 8 
4 4,461 3 1,498 zy 1,500 
5 4,393 4 1,389 4 1,484 
U 1,350 i 1,346 1 1,440 4 1,442 
6 1,313 5 4,305 6 
6 4,282 2 4,285 6 1,340 4 1,344 1,344 6 
6 4,258 5 4,266 th 1,307 5 1,309 4,345 6 
6 1,223 2 1,228 4 1,277 2 1,279 1,284 4 
2 1,207 3 1,228 4 1,230 
1 1,167 4 1,208 2 4,209 1,214 2 
4 1,149 4 1,170 4 1,170 
7 1,114 1 1,447 
4 1,106 6 1,102 10 4,144 Hf 1,114 4 
6 1,096 9 1,093 6 4,097 1,097 4 
4 1,085 2 1,072 4 1,074 
6 1,076 6 1,074 9 1,060 6 1,061 1,063 4 
1 1,065 2 1,0006 
2 1,029 3 1,9866 | 
2 | 0,999 | a 4 


; : 
Cu6upcekul BunyuT aaa uccmeqopanua mowyueH 43 kOseKuHu Tlerporpaduyeckorc 
My3ea Mucrutyta. : 
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Vinrepecupie JanHbie © MeTaMUKTHO mpupose BesyBuaHa yalocb NOyuHTb 
NOMOLIbIO TEPMHYECKOTO (aHaJIH3 BEINOIHeEH Ja6opatopveh cbusuKo-xumuye- 
oro SkchepuMeHTa) uM peHTTeHOcTpyKTypHoro (aHanuTuKH A. C. Anucumosa, 
B. TonyOoruy, H. HW. Opranora) ananu3op B mporecce HarpeBaHHA MHHe- 
Jia MO Temnepatypp! 1000°. Onncbipaempiii BesyeuaH B NPHpoHOM cocTOAHUU 
HTreHoamop(exn M He JaeT JIMHMM Ha WeCaerpamne. IIpu narpesanuu or 20 zo 
O° OH BbiJeseT BOMy, YeMy OTBevaeT SHJOTepMUYeCKad BHaluHa Ha KpHBOl 
Irpepanusa (puc. 2). Scupili 2ksoTepMHYecKHH CKavOK Ha KPUBOl HarpeRaHHs 


ef 100 200 300 40 HD tL 1D bi GO 
| f 10 141) JG 4] 5D G0 MUM, 


Puc. 2. [udbepenunanbHaa KpvBaa narpepanus (/)'u 
| COMpA2%KeHHaA C HEIO KPHBaH H3MeHeHHA Beca (2) 


jantepEauie Temlepatyp 650—750° conpopoxyaer pekpuctaiusalluio MuHe- 
re MexnsiockocTHble PpaccTOAHHA MpoOKaseHHOrO pH Temmepatype 800° 
feueHnve | uaca uccelyemoro MuHepasia (Tabu. 2, ananus No 1) 6nu3Ku BuynTy 
yamv3 Ne 2) wv 3anMCTEOBaHHOMY M3 cnpazouHnka B. H. Muxeera (?) pesysua- 
| (ananus Ne 3). Compopoxfan nepexox, MuHepasia H3 M€TAMHKTHOTO cocTOs- 
il B KPHCTasJIMYeCKOe, CKAUKOOOPAa3HO YBeJINYMBACTCA BEIJeNeHUe BOTbI B UH- 
DBane Temnepatyp, 730—770° (cM. KpHBy!O H3MeHeHHA Beca, puc. 2). 
| B o6nactu temnepatryp 900—1000° nponcxozuT HoBOoe’ u3MeHeHHe KpHCTas- 
fyecKOli CTPyKTYPbl MMHepasa (BTOPOH SK30TepMHYeCKHK shdexT Ha KPHEON 
pepanusa). MexmmocKocTHble paccTOAHHA, PaccuMTaHHIe no JeCaerpamMaM 
JYKTOB pOkaJIMBaHUA MHHepasia npu Temnepatypax 900° (Tau. 2, ananus 
'4) u 1000° (anamms Ne 5), B revenue | yaca cooTRercTBy1r cTpyKType rpaHa- 
Bb THNa Wopsomuta (aHamn3 Ne6) un ruaporpoccyspa (ananu3s Ne 7). Tec- 
H CBA3b CTPyKTyp Be3yBuaHa H rpaHata Opwia BnepBple oTMeyeHa MaxayuKu 
u BCKOpe No-rsepxeHa Yoppexom u Mogeuem (°). Tlo3quee Konner (5) 
kKasasl OM30CTb XHMH3Ma STHX MHMHEePaJIOB. 
|B uncne HemHoruxX HaxofOK Be3yBMaHa B UleOUHBIX noposax (Typuk Marc, 
tum B CogetcKxom Coro3e, Aubmyure B UBenuu, Bauxpodr B Kanage, Pyxy- 
iu3aH B Kopee u SuseHy B Hopsernu) BnepBbie OnucbiBaeTCa cBOeOOpasHad 
faMUKTHAA ero pasHOBHAHOCTh M3 WesloyHOrO mermaTuta [Oro-Bocroxa 


WUxctutyT reosiorua pyQHbIx MeCTOpoxKeHHH, Tloctynuso 
meTporpaduuv, MuHepasoruH uW reOXHMHH 16 V 41959 
Akafemun HayK CCCP 


UMTHPOBAHHAA JIUTEPATYPA 


11 B.A. Kounouaosa, Mss. AH CCCP, cep. reon.. Ne 5 (1957), * C.M. Ky p6a 
3, BesyBuaHbl u3 MecTopoxzeHuit CCCP, M., 1946. *° B. VW. Muxees, Pentrenometpn- 
wii onpenenutens MuHepanos, M., 1957. 47. Barth, Skrifter utgitt av Det Norske 
bnskaps-Akademi i Oslo I. Mat.-Naturv. Klasse., Ne 8 (1927). Ca Deere Gioeriny ena 
Min., 24, Ne 1—2(1939). ®T. Inoue, A.Miyashiro, J. Geol. Soc. Japan, 
No 665 (1951). 7 F.Machatschki, Cbl. f. Min. Geol. Pal., Abt. A, Ne 7 (1930). 
Quensel, Cbl. f. Min. Geol. Pal., 201 (1915). 9B. E. Warren, D. I.Modell}, 
Kristallogr., 78 (1931). 
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Jloxnannr Akagqemun nayrk CCCP 
1960. Tom 130, Ns 2 | 


MHHEPAJOIHA 
K. M. MYKAHOB, JI. ® HAPKEJIIOH u T. A. AKOBJIEBCKAA 


O HAXOJKE BETEXTHMHUTA HA JDKE3KA3PAHCKOM 
MECTOPO)KAEHMM 


(I]pedcmaeaeno axademuxom J. C. Kopsxcunckum 9 V 1959) 


B 1955 r. A. Ultonnep u 9. Bombmauu (*) omncaiM HOBBIM cy buy CBUHL 
wi menu v3. ManchesbacKoro MeAHOrO MeCTOpOXeHNA, Ha3BaHHbIH UMM CeTex! 
THHUTOM (10 uMeHu akazemuka A. I. Berexruna). Munepaa B Bue HrOMbYaTHL: 
KpucTas0B) Obl OOHApy2KeH B CeKYUIHX MpoxkwKax KasbiuuTa Bi — Ni — 

U — Cu — Pb — Zn — Ag-opmanmi| 

TEXTHHHTOM B 9THX NpOKUIKaX BCTPE) 
YeHbI OOPHHT, raJieHHT, XaJIbKO3HH, Cé/ 

| MOpogqHOe cepeOpo, pexke — HHKeJHE) 
MayXe€pHT, paMMewbcOepru’r. | 


{ 


XTHHHTa IIPHBOAATCA pesyJIbTAaTbl MUF 
pocKolMueckoro M3y4eHHA MuHepadi! 
XHMMYECKOrO HCCIeMOBaHHa;  aerc! 
(bopmyvia OerexTuHuTa: Pb (Cu, Fe), Si 

IIpu peHTreHoBCKOM H3y4eHHH Op 


| Heckoubxo. nosquee K. Jlopn6epre 

| udp u 9. Xéue (7) usyansa Kpucra. 

ag : JMyecKy!O CTpyKTypy GerexTMHuTa | 

as YTOUHeHHbIe apaMeTpbl pellerK! 

Puc. 1. Kpucranmt Gerextunuta non 6u- % 3,86 A, by 14,67 A, cy 22,8 A, uro o| 

HOKYJIAPOM BeudaeT OTHOLUIECHHIO Qo: bo 2 Co ¥ 

= 0,263: 1: 1,554. Ip. rp. 7 

OHOBpeMeHHO HMM Xe Oblia awa cTpykTypHaa copmysa Pb.(Cu, Fe) oS 
npu Z = 4. 

B Coperckom Coro3e OeTeXTHHHT ObIJI OOHAPy2KeH aBropamu B 1957 r. 4 
JiKe3ka3raHCKOM MeCTOpOXKeHHH MeUCTHIX MeCyaHHKOB, Te MepBonavauJb] 
6eTeXTHHUT IPHHUMAJICA 3a «HFOMbYATHI XANIbKO3HH» *. 

MecropoxkKyeHve MO CBOHM TeOJIOrMYeCKHM YCJIOBHAM O61M3KO HallomMuHa 
Manctbebackoe MeqHOe MecTopoxKeHHe. OHO TIpuypoueno K Tak HasbIBaeMt| 
IKe3kasraHCKOH pyOHOCHOM cBuTe C2 — Py, mpencraBleHHolt ceppimu mou 
MMKTOBBIMH IleCuaHHKaMH, PHTMHYHO YepeyIOUIHMUCA C KPaCHOLBeTHBIMU 6¢€ 
PYHbIMH aleBpOJIMTaMH M aprusmiMTamMu. OpyfeHenue Ipuypoyeno kK HecKOSl 
KHM TOPH30HTaM CepbIX MOJIMMHKTOBbIX IleCYaHHKOB M HOCHT, TEM CaMbIM, MHOI 
apycubiii xapaxtep. Ha mecTopoxk eH BbI,eMMIOTCA [Ba THIa pytHOl MUE. 


* [locae Toro Kak JaHHad cTaTbA Oblia Clava B NeyaTb, NOABUMacb padota T. A. Ca 
naepo# (Mss. AH KasCCP, s. 41, 95, 1959), B KoTopoi jaHbI onTH4eckHe cBoficTBa ber 
THHUTa HM yCJIOBMA ero HaxoxweHua B pymax JKesKasraHcKoro MecTopoxyeHua. 
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AIM3 aM — BkpallieHHad WM KUbHaA. [aBHaa pob UPpNHaqexKUT NepBok 
3 HuX. Muvepanbublit cocTaB HeOKHCJIEHHBIX PyHbIX sanexeli cnenyiouml: 
TaBHble — OOPHHT, XaJIbKO3HH, XaMbKOMNUPUT, raseHUT, chaneput; BTOpocTe- 
CHHBIC — NMPHT, TCHHAHTHT, APCCHONMMPHT, 9HAPIHT, aJIbrOMOHUT, JEMeEMKUT; 
AMOpOHbIe cepe6po u Meyb. V3 xub- 
bIX MHMHEePaJIOB WpeoOslaqaeT KaJIbuLUT, 
Ke BCTpeyalOTCA KBapll, OapuT, wWe- 
>CTHH HW utc. 

MectTo neppolt Haxoyku GeTexTUHUTAa 
a J[Keska3raHe IpHypoueHo K Tperbe-’ 
Y pyMOHOCHOMYy YTOpH30HTyY mxKeska3- 
1HCKOHM CBHTbI B pyHOH samexu Ilox- 
9-7 Ha ropusonte 260 m. Tlo3qHee stor 
MHepad Obl] OOHAapy2KeH Take B Tipe- 
aX PyTHOH 3asexu IloKpo-8 Ha ropu- 
sHTe 230 M. BerexTHHHT, 3fecb pasBu- 
A€TCA B JOBOJIbHO KPyMHbIX (10 1X 2M) 
OJIOCTAX H' BHYTPHNWAacTOBbIxX TPpelllu- 
aX, PaCIIOJIOMEHHbIX B COJIMIKECHHBIX 30- 
aX OOPHUT-lraJIeCHHTOBEIX H X aJIBKO3HHO- 
SIX PyQ. CTeEHKH STOH TPeWLHHE! BbITIOJI- 
°HbI KPHCTaJJIaMH KaJIbUWTa, HarpaHAx 
OTOporo, a MecTaMH B TeCHOM IIpopa- 
‘aHHH C HMM B accollMalluuc GOpHUTOM, 
AJILKO3HHOM, raJIeHHTOM HW CaMOpOJHBIM 
Saas HaXOMATCH WFOJIbuaTble BbIe- 

HHA OeTeXTHHHTa, rpy6o HcWITpuxo- 
AHHbIe MO yAJIMHeEHMIO HM WOCTHratoulHe 
AiuHy 6—7 cM, OObIUHO Ke HE IIpeBbl- 
aroutue 1—1,5 cm (puc. 1). Kak noKa- 
IIO H3yYUeCHHe STHX HTOJIbUATHIX BbIe- Puc. 2. Kpucrana GerextuHuTa pomOuue- 
PHHHM, OHH HE ABJIAIOTCA MOHOKPHCTAaJIb- CEOMO™ pasbu 
IMM, a TIpeCTaBJIAIOT CPOCTKH B3aMMHO liapaJVJICJIbHbIX HTOJIbUaTbIX KPHCTaJi- 
KOB H IPH packovle pasOuBaloTCA Ha MEJIKHE HIOJIKH. DTH WFONbuaTHIe CpoOcTKH 
\CTO HMEIOT CKPyYeHHbIH BU H PaKOBMCTbIM U3JIOM CpocTKOB. YJe/bHbI Bec 
HHepasia paBeH 6,13 (ompemeneH MeTOAOM THpocTaTHyeCKOrO B3BelIMBaHuA 
B cnupte). Bmaeck 6eTexTHHUTAa 
CTCKJIAHHBIM, MOUTH aJIMa3HbIl (Ha 
CuMBOJbI HM KOOPAMHATH! rpavert CBexKHX cKOax). LBer Temubii, 


Ta6auna 1 


= CTAJIbHO-CepbIH C (HOJIETOBLIM OT- 
3 cS 
5 oS | uamepexune | Bersucnenne  TCHKOM. Ha nopepXHocTH HepezKoO 
5 s2 |—_____|-______ Ha6ulojlaeTcsa cepOBaTO-cHHAA 
GO. ote eile ° ° MO6eK aJiocTb. 
Cpenu cpocTKoB 6eTexTuHuTa 
004 p ft o°00" | — 0°00’ +~«=9: ObIIH HalieHbI MTOJIbuaTHIe, pexe 
100 5 | 90°00" | 90°00" | 90°00" | 90°00" : 7 
130 z | 52°09} gor00’ | 52044” | 90°00,  UPHSMaTHYeCKHe ABY- HW OAHOKO 
12 | 0°00" | 57°00’ | 0°00’ | 57904 = HEUHBIE KpHCTavbI (puc. 2). Kpu- 
105 6 | 90°00" | 50°30’ | 90°00’ | 50°03 i 
3 90°00’ | 67°05’ | 90°00’ ae CTAaJJIbI BLITAHYTHI MO OCH O; rpaHy, 
165 8 | 32°30’ | 65°30’ | 32°47" | 65°36" : 
se to | Bocaer | poeup, | beeui’ | cnenp HAPAJWICNBHBIC STOM (OCH, Tpyoo 


HCLUTPHXOBaHEI. 
12 KpucTas0B Obl H3MepeHbI Ha AByKpyXHOM ronnomMeTpe ToupyWMUzTA. 

\IbIIHHCTBO H3 HUX OblIH XOpPOWO OOpas0BaHbl HM JaliM XopoliMe CurHaJbl. 

pesyJIbTaTe U3MepeHHA  BBINNCMeHO OTHOWeHHe oceH a:bic= 

10,2587 :1: 1,544, goBombHO OH3KO OTBeYaIOIMe PeCHTTEHOBCKOMY OTHO- 

lqmio. Ha xpuctamax Ha6mogzanoch 8 opm, pesyJbTaTbl u3MepeHHA 

rOpbIxX TipHBeqeHb! B Tad. |. 

Hapayy c ipaBubuo O6pas0BaHHbIMU KPHCTaJJIaMH POMOHYECKOTO pasBHTUA 

DaKTePHO HaIMUMe HM CHbHO HCKAKEHHBIX, OOee WIM M€HCe H3OMECTPHUHBIX _ 
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KpHCTaIOB MOHOKsMHHOrO OOANKa (puc. 3). B sTux KpucTammax OHA yacTr 


6onee pasputa 3a cyeT Apyrok (rpanu O11 u 133 — 3a cuer O11 u 133), He 
BOJIbHO BHadaJle OHH IPHHUMaJIMCb HAMM 3a MOHOKJIMHHBIC KPHCTaJIbl Apyrore 
MHHepadia — pa3BHTad Ppa € Ka3aacb Oa30NMHaKOMJOM, a 30Ha TIPH3M C Bbr 
paKeHHOM WITPUXOBKOM — 3OHOM BepTHKaJIbHBIX MpU3M. Y THX H30MeCTPHUHbIX 
KpucTasoB Ha rpauu a (100) HaOmogaer- 
CA JONOJHUTeIbHaA IWTpHXOBKa, MNapad- 
jiebHad peOpy a/g, MW Ha rpaHu g — Mla. 
paimetbHaad pedpy f/q. Vso0merpH4Hple 
KPUCTaJIJIbI JOBOJIbHO YaCTO BCTPeualoTCaA FE 
cpacraHHH C H©OvIbuaTbIMM CpOCTKaMH4, 
WHOra HapacTad Ha HHX WIM OOpacras, 
Orcioga MOXKHO MpeslONOKUTb, YTO U30- 
MeTPHUHbI€ KPHCTaMIbl ABJIAIOTCA Oovlee 
1103 ,HHMH. 

Muxpockonuyeckoe u3yyeHHe OeTex- 
TuHHuTa U3 JbKe3Ka3raHa MOKa3aJiO UJleH: 
THUHOCTh OMNTHYeECKUX JaHHBbIX C aHHbIMH, 
mpuBezenHpimu Iionmepom u BoabManH 
Puc, 3. Kpucraaa Gerextanuta ncesgo- 1 OTPaxKeHHOM CBeTe M10 YAVIMHEHHIO OF 

MOHOKJIMHHOTO pasBUTHA CBeTJIO-KP CMOBBbIN, NepleHIMKY JIA PHO yx 
JIMHCHMIO—KpeMOBBIH,culerKa KOPHUHEBBIN 

CWJIbHO aHW30TPONHBIM: TO yHHeEHHIO TeMHO-cepbili, NepneHMuKyAApHO — 
*KEJITOBATO-KOPHYHEBbIM, TeEMHO-CHHeBAaTO-3eIeHbIH. C TeYeHHeM BPeMeHH TO 
KpbIBaeTcaA MOGexKaNOcTbIO M CTaHOBUTCA KOpHuHeBaTHIM. MsmepeHHad HaMI 
OTpaxKaTesbHad CMOCOOHOCTh MHHepadia Ha MHKpocKorle-oromerpe Bepexa 1 
HaTpHeBoM cBeTe paBHa 36,5%. 


Hexkoropbie uroviouku GeTexTu- Tao6auna 2 
HUTa 10 KpasxiM, a TaKKe, BepOAT- Xumuyeckuh coctaB OerexTHHUTAa 
HO, 110 CllaliHOCTH 3aMelIleHbI XaJIb- 


KO3HHOM, OOpHUTOM HW pexKe XaJib- Mectopoxfenue JKeska3raH 
KOIMPHTOM H FaJIeHHTOM (puc. 4). 


Tipu 3ToM Opi0 3ameqeHo, uTo Hau. — “°MTOHeH? aromu,  [QTHOLIeHHe 
OOJIbIeMy 3AMCLILEHHIO yKa3aH- Bee: | sxonus, yates 
HbIMH MMHepasaMu MoyBepratorcea 

Ooulee KPyNHble HrObuaTble cpo- Pb 17,47 | 0,084 }0,091 4 
CTKH OeTeXTHHUTa, TOra Kak B ce 58°88"| 07926 0, 

M€IKUX MIOJIOUKAX  KOJMYECTBO ne i 0,050 20.0% Z 
BKJIOUeCHHM, KaK WOKasaw Moy- — 

CueTbI Ha MHTerpal\MOHHOM CTOJIM- Cymma . .| 100,11 


Ke, He MpepblitiaeT 1,0—1,5%. Aunanuruxu| [. A. Apanopa u WO. C. He- 
YuutTbipad 39TO, Ha NOWHBI xumu- pep cae 

yecKHH aHaJIv3 MbI OTOOpamH Noy 

OHHOKYJIAPOM MaTepHasl 3 M@MKOWTOMbYAaTbIX BbIeeHHH OerexXTHHUTAa, Kal 
HaHOoulee unCcTHI (Tab. 2) | 

M3 2JeMeHTOB-IIpHMeceH CIeKTPabHbIM aHaJIM30M B OeTexTuHUTe u3 J>Ke3 
Kasrana OOnapyxeunt Ti, Mg, Al nopaaKka TeIcauHbIX Mpomenta, Ca MeHbII 
TbICAYHOH MpoweHTa WM Si MeHbIWe coTOl MpolexTa. 

CorjacHoO MIpHBeyeHHOMy XHMMYeCKOMy aHasMsy PopMy.la MuHepasa Moe 
ObITh ipeqcTaBuleHa B Cuenyroulem Buge (Pb, Ag) (Cu, Fe),,S,, wro HecKombK 
OTMHMUaeTCA OT JaHHbIX MpesbIyWIMx uccNeqoBaTenen (1). Jima OKOoHYaTeNbHOr 
ycTaHOBJIeHHA POpMYJIbI MHHepasa TpeOyloTca elle JONOMHUTeNbHbIe aHasugl 
M, BeEPOATHO, PeHTTeHOCTPyKTYpHoe NosTBepxTeHHe. 

OnpeleseHHA MeXKIIOCKOCTHBIX paccTodHHl GeTexTuHNTa u3 JoKe3Ka3raHa 
Maucheubya, BbIMOHeAHEIe B HallleM MHCTHTYTe, B OCHOBHOM OTBeualOT ONYyOuE 
KOBaHHbIM J[aHHbIM JIA OerexTuHUTa u3 Mancchenbga (1) (Tada. 3). 

Cy 10 OTMeYCHHLIM BBILWe yCJIOBAAM HaXOKJCHUA H MO TecHOl accomnalln 
C XaJIbKO3HHOM, OOPHHTOM HM TaJeHHTOM, OeTeXTHHUT Ha JKe3Ka3raHCKOM ME 
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K emamee K. M. Myxanoea, JI. &. Hapkeatou TT, A, flKceacecketi, cmp. 404 


Pue. 4. 3amemenue GerexTHHHTa 

XaJIbKO3HHOM (J), OOpHHTom (2) 

WH XaJIbKONMpHTOM (3). Orparken- 
Hb cBeT. 320 


K cmamoe JI. K. Pabyrnua u O. Hauecky, cmp. 425 


Puc. 2. Indricotherium sp. u3 Twpa. Mt ~0,9 Puc. 3. Indricotherium sp. u3 
HaT. Bed. Tiopa. P?~0,9 Har. Ben. 


K emamoe A. B. Heanosckoeo u JI. Al. J1aepoeo, cmp. 428 


i yy 
| Puc. 2. Stephanophyllia cretacea 
Ivanovsky, sp. n.. 4 x. / — Buy 
cBepxy, 2 — BHA CHH3y 


ssw. 


Ta6auua 3 


MexnsocKocTHbIe paccrosnua GeTexTuHuTa (Fe-u3snyuenue; 2R=57,3 mm; d=0,6 mm) 


MectopowxyeHne | Mecropox menue Mectopom enue Mecropox ,eHHe 
Ji2xe3KasraHcKoe Mancoeuby * JioKesKasraucKoe Maucdhenpy * 
NoNe a NeoNe ———<<<—_——\um —_ 
| ag I d, A T d, A ae I d, A I d, A 
4 3 OTT 4 4,77 24 4 1,462 | 3 1,461 
2 4 4,34 4 4,30 22 4 1,409 | 3 1,406 
3 = oa 4 ey 23 2 4,363 | 3 1,359 
4 7 3,08 “ wteks 3,08 24 2 4,340 oi 4,340 
5 8 2,94 9 2,93 25 4 4,312 | 5 4,307 
6 4m.) 2,67 4 Pray 26 4 1,287 4 4,287 
i ap at Ass 55) 2,46 in 2 a PTAS) 4 1,268 
8 4 2,40 2 2,39 28 4 4,250 al 4,260 
9 6 2,36 6 2,35 29 2 4,212 | 4 1,244 
40 3 2,34 4 2,29 30 Ea SS: 4 1,208 
44 3 2,26 4 225 34 2 1,192 | 4 4,194 
12 — — Al PANS) 32 6 1,126 7 WL P25) 
13 4 2,02 6 2,01 33 7 1,103 8 de 03 
14 6 1,952 | 7 1,946 34 1 1,074 | 4 1,074 
15 4 1,894 4 1,894 35 4 1,065 dl 1,065 
16 10 1,832 10 1,832 36 4 AR Oat 4 4,056 
17 6 1,766 if 1,766 37 5 1,034 5 1,034 
18 4 1,684 4 1,682 38 5) 1,018 5 1,018 
19 4 1,653 | 4 1,643 39 4 4. 605n = 
20 4 Tol 4 4,544 


aNHMTHK — M. T. AnuenxKo. 


* O6pasey u3 Manccherpna 6blm nomyuen oT M. IInanept npu cogelictsun B. VM. Cree 
10Ba, KOTOPbIM ABTOPbI BbIpaKaroT cBoOIO OaroqapHOCTb. 


POXKTeHHH, MO-BAAHMOMY, OOpas0BaicA B HaHOOvee MO3AHIOIO CTaMIO pyJo- 
JasyloUulero Mpowecca (KOHeM BTOpO casbl opywenenua no T. A. Catnaees 
i (*)). ks 

Wucrutyr reonoruu JHBIX MeCTOpOxKTeHHH, OCTYMHJIO 

: es - 6 V 1959 


nerporpapuu, MMHepanorMu uM reoxHMHu 
Akayzemuu HaykK CCCP 


IMTMPOBAHHAA JIMTEPATYPA 
1A.Schiller, E. Wohlmann, Geologie, 4, Ne 6, 535 (1955). * K. Dorn- 


-ger-Schiff, E. Hihne, Geologie, 6, Ne 1, 109 (1957). 37. A. Catiuaesa, 
epasloruueckve OCOOeHHOCTH MeCTOpOxeHHi TaMa MequcTbIxX MecuaHAKos, Auma-Ara, 1958. 
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TIETPOFPA®H § 


Jlonaagn Arkagemuu nayk CCCP 
1960. Tom 130, Ns 2 


T. C. BEPJIMH u A. B. XABAKOB 


MCCJIEMOBAHHE HEKOTOPbIX ®H3HKO-XHMM4UECK HX CBOHCTB 
KAPBOHATHbIX MOPO] C WEJIbIO ONPEAEJIEHHA YCJIOBUN 
HX OBPASOBAHHA 


(ITpedcmaeneno axademuxom H. M. Cmpaxosoim 24 VIII 1959) 


B 1957 r. B OTReENe AUTONOTHH UM *all\MaIbHOrO aHaJIM3a HallleroO HHCTHTYT, 
ObINIO TPOBEJeHO UCCEMOBAHUe HEKOTOPbIX (PH3HKO-XHMMYECKHX CBOHCTB KapOO 
HaTHBIX OCaOUHbIX TOPHIX MOPOA Cc WeMbIO OMpeseseHuA yCNOBMH UX OOpase 
BaHHA MO (pH3HKO-XUMHYeCKHM CBOMCTBaM (B YaCTHOCTH, BOSMOXKHOCTb ‘pa3JIh 
yaTb OpraHOreHHble HW X€MOreHHbIe H3BecTHAKH). McceqoBaHHe BeJIOCh NO ABY] 
HalipaBseHuaM: 1) u3syyaHcbh pa3JIMuuA KapOOHaTOB NO UX 93JIeEKTPOKMHETH 
YeCKHM MOTeHIMaslaM B CBA3H C OCOOCHHOCTAMH COCTaBa H reHe3HCa HM 2) BEIACHS 
JlaCb BOSMO}KHOCTb CYANTb MO cocTaBy KapOOHaTHOrO BellleCTBa MCKOMAeMBl: 
OpraHHyeckHX OcTaTKOB (B ¥YacTHOCTH, mo Ca/Mg-oTHOWeHHIO B HeMarHesHaJk 
HbIX KaJIbIMTOBbIX H aparOHHTOBbIX Pa3HOBHJHOCTAX) O KJIMMATHYECKUX YCIG 
BUAX (TeMIepaTyPHOM pexkuMe) OacceHHOB JpeBHeH CeMMeHTALMH. a 

Ileppax 3ayaua Obluia MocTaBuieHa B CBA3H C ONYyOJHKOBAaHHbIMH elle | 
1936 r., HO MOUTH: He 3aMeUeHHBIMH B HayYHOH WMTepaType TaHHbIMH B. M. Top 
THKoBa H H. M. Manunoscxon ('), KoTopble BlepBble OOHapyKUJIN, YTO ICKTPE 
KMHETHYECKHH NOTeHUMad (TaK HasbIBaeMbIli [3eTa-MOTeHWMau) pasJIMyeH y Kah 
60HaTOB OpraHoreHHOro WM XeMOreHHOrO reHesnca. Safayel HacTosmeH padori 
B 93TOM HallpaBJICHHH ABJAaCb MpoBepKa H adbHelillad paspaOoTKa BO3MOKHG 
cTelH JaHHOrO 9JIEKTpOXHMHYeECKOrC MeTOsa. C STOH WesbIO HaMH ObIJIO HCCIIENG 
BaHo 115 oOpa3u0B KapOoHaTOB KaK HeOpraHHyecKorO, TaK WH OpraHHuecKOl, 
IIpOHCXO*KeHHA, 

IlonyyeHHble pe3yJIbTaTb] B WeJIOM MNOTBEPANIH CXOZHbIe 3aKIOUeHY 
B. M. Toptuxosa u H. YH. Masunoscxoi; noka3aHo, YTO KapOOHAaTHbie rOpHs; 
NOpOsbl HEOpranHyecKOrO MpOUCXORTeCHHA HMEIOT MOJORUTCIbHBIN JJIEKTPOKk 
HeTHYeCKHH NOTeHI[Masl, a KapOOHaTHble MOposbl OvOreHHOrO YreHesHca, Ka, 
MpaBulo, OTPullaTesbuBI. Kpome Toro, HaMM yCTaHOBIeHO Ooubiloe BAMAHE 
PasJIHUHbIX NpHMeceH, cosep*KallMXcA B KapOoHaTax, Ha 3HaK HU BeHYHHY WH 
SJIEKTPOKHHETHUeECKOTO NOTeHWMawa. | 

J[is NOMYYeHUA OPVEHTHPOBOUHBIX JaHHEIX NO BTOPOMy BONpocy MpoBoMl 
JIOCb CPaBHHTeJIbHOe XHMMYeCKOe H8yYeHHE COCTaBa HaJyule COXpaHeHHb 
KapOOHaTHHIX pacTBOpOB CesemMHUTe (36 C6pasoB), GesemHuTOB (81 O6paselk 
PaKOBHH HHOMepaMOB MH APyrHuxX MWacTHHYaTOMaSepHbIX U3 MEJIOBLIX H IOPCKE 
OTJIOKEHHHM, PaBHbIM OOpas0M H3 pasHbIX OONacTeli Epponelickou uactu CCCI 

Tlonyuennbie JaHHble NO STOMY pa3syey paOoTh! MOSBOJIMJIM HAMeETUTb HEKt 
TOPyl0 3aBMCHMOCTb OTHOWeHUA Ca/Mg B KaJIbIMT-aparOHHTOBbIX OpraHHyeckh 
OcTaTKax, KOTOpaa, MO-BHAHMOMY, COrvlacyeTcH C H3Me€HEHHAMH (busuKO-ret 
rpadbuyeckuX yCJOBHH CeHMeCHTalMH B TeYeHHe- BEPpXHEIOpPCKuX U MeJIOBB) 
Bpemen. J.annad uacTb padorhl Oblia NOCTaBIeHa Kak NOJTOTOBUTeIbHAaA K Tad 
HeHIeMy MaCC-CII€KTPOMeTpHYeCKOMY H3YYCHHIO COOpaHHbIX cepHii oOpasil 
KapOonaTOB BelllecTBa, rye B KaxkKJOH MpoOe HaMeyeHO ONPeNeMHTb OTHOLICHE 
H30TONOB KucIOpona u yruiepoga. Macc-cnektpometpuyeckoe usyyeHHe mpe 
HaMeyaeTCA OCYIIECTBUTb B OyyyuleM Ha STOM Xe. MaTepuase. 


Beecolo3Hblli + HayuyHO-HCCeMOBaTeIbCKHH \{locrynuso 
reovIOrHyecKHH MHCTHTYT 24 VIII 1959 4 
LWHMTMPOBAHHAKX JIMTEPATYPA : 


1B. M.©FoptuKxos, H.W. Manuunosckaa, Kosa. wypH., 2, B. 5 (1936 
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Aoraage Akagemun nayrx CCCP 
1960. Tom 130, Ne 2 


HETPOPP AGT. 2 


r. J]. ®@EOKTHCTOB 
4UYHCKHM JMABA30BbIN CHIU 


(ITpedcmaeneno axademuxom JI. C. Kopocurcxum 1 X 1959) 


B Bepxuem Teyenun p. Uyubi (Gacceliy cpennero Teyenua Anrapbl) riy6okum 
SypeHHeM, MpoBoyzuMbiIM Tpectom «Boctcu6Hedrereonorus», Obl BCKPbIT WMaba- 
30BbIM CHJIJI, MOLWHOCTHIO 220 mM. Jima6a30Boe Teslo 3aleraeT B OCAJOUHEIX Necua- 
HO-I'JIMHUCTHIX NopofsaxX HWKHerO OPAOBHKa Ha ruiy6uHe 639—859 m. Ha kou- 
fakTaX C HHTPy3HBHOK Nopoyxol Mecuanuku MeTamopdusoBauHel. B nogourBe cus- 
1a TOHKO3€pHUCThle MOJeBOMMAaT-KBapleBble N€CuaHHKH C TIMHHCTbIM LeMeHTOM 
yVIIJIOTHEHbI, PeKHe OOJIOMKH 3epeH MoueBoro WiNaTa B HHX MOMHOCTbIO NesMTH- 
3MPOBaHbl MU CePpHIMTHSMPOBaHbl, B WeMeHTUpyioluleH riMHuCTOH Macce B OosIb- 
HOM KOJIHYUeECTBE Pa3BHTbI HOBOOOpaso- 
3AHHA SIMOTa MU CepHuNTa, B HeOOJb- Taodauna 4 


NOM KOJIMYeCTBe HaOsOJaloTcA Oosee z z 2 = 
KPYNHbIe JIMCTOUKH 6vleqHO-3eeHOro ne 2 
XJIOPHTa HM MyckoBuTa. B KpoBse Aua- me € < Z 
Oa3OBOFO CHJIJIa 3aJleralOT M€JIKO3epHL- = a fs 
CTHI€ MOJIEBOWNAT-KBaplleBble NecuaHu- 5 

KM, TaK2Ke C TJIMHUCTEIM IeMeHTON. a. ear ae oa mie 
“pena HOBOOOpa30BaHH B WeMeHTUpy- Al.Os 14°53 |43'47| 17/89 | 16°54 
ole Macce, KpOMe 9IMOTa MU cepH- FesOs 2,26) 3.72] 1.61 | 41,46 
MTa, B OOJIbIIOM KOIMUeCTBeE HaOJIIO- FeO 12,04] 41,46|10,30 | 11,76 
laeTCA TPeMOJIUT B Bue pasasIbHO-sy- es Hee nae ae ean 
YUCTHIX HW MPH3MAaTHYeECKHX arperaros. eo 10°25 14074814042 | 40°02 
_ T{va6a30ppii cust c102%KeH B OCHOB- Na.O 2.38] 2°64] 2.56] 2.29 
HOM TPCMA PasHOBUAHOCTAMH uabasoB: K,O 0,42) 0,50} 0,24] 0,34 
4) IJIOTHBIM ‘MeJIKO- WH TOHKO3€PHHCTEIM H,0 pels ae ea ie 
7Ha0a30M TeMHO-ceporo IBeTa C JONepu- a ae 0'05| 007 | 0.40 
rOBOH HM O*HTOBOH CTpyKTypaMu, pac- CO> 0/20] 0,30] 0,60 | 0,32 
1OJlar atoll MCA B BepXHel MpHKOHTaKTO- —— || +7. *+Y~—SOS 
30H YaCTH CHa; 6) KpynNHO- HrpyOo- Cymma... | 99,63 {99,03 99,22 | 99,39 


SCPHHCTLIM TpaHOHpOBbIM Haba3z0M 

'BETJIO-CepOro I[BeTa C MMIOTAKCHTOBOH uM O*bUTOBOM CTpyKTypaMy, 3aHuMalolluM 
IP MEP HO BEp XHIOWO TPeTb OT BCel MOWLHOCTH CHJINIa; B) CPeqHeSePHUCTHIM OJIMBU- 
HOBLIM 1HaOa30M ceporo IBeTa C MOHKUMOPUTOBOM CTpyKTypoOH, Ha ZOM0 KO- 
‘Oporo IIpHXOAATCA HYWIKHHE JBe TPeTH OT BCeM MOMIHOCTH CHa HM KOTOpbIM 
[e1OCpeCTBEHHO KOHTAKTUpyeT C MOJCTHMAIOMLMMU AHaOasoBoe TeJIO NecuaHH- 
(aM. 

Tiua6a3bl CJIOXKeHbI OCHOBHBIM HW CpeHHM IWarHOKa30M, MOHOKJIMHHBIM 
HPOKCeHOM, OJMBHHOM, MUKpOIerMaTHTOM HM PYJHbIM MuHepaiom. B MeHbIIeM 
eer IIPUCyTCTBY!OT XJIOPHT, KBapll, OMOTUT, POroBad OOMaHKa, allaTHT. 
OJIMUECTBEHHbIC COOTHOWECHHA TIaBHbIX NOpoAooOpasylouluxX MMHepaJioOB NpPUu- 
eqeHb! B Ta. 2. 

CocTaB raBHEIX MopoxooOpasyiollux MHHEpasOB TO paspesy CHa NoBep- 
CH 3HAYHTEMbHBIM KONeOaHuAM. B Tal. 3 MpHBeqeHbI ONTHYeCKHe CBOKCTBAa 
COCTaB rlaBHIX Noposoobpasyloulux MuHepasos. I]narMoK.as YacTO 80HaJeH, 
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CoyepxauHue B OObEMHBIX NPOWeHTax 


Ta. Onl ledees 


Haumenopanue « 
Iny6una, M : ‘ : a 2 _ 
nopons naart Ee) oe | oe 
3 
638,9—642,4 Iua6a3 50,9 | 35,5] 6,0] 4,6 rss 3,0 
690, 4—693 ,9 I panoduposniit 53;2- | 28,6 | 41,9") “433 6,8 5,4 
qua6as 
757 ,5—759 ,0 OMBuHOBIM tial PR aT GL te (4 1,0 
qua6as 
856 ,O—859 ,0 OsmpunoBEit 58,9 PA Se WANA | ZT — 1,0 
qua6as 
Ta6auna 3 
Tlupoxcen OuuBuH 
I'ay6uua, M No nmaruoksasa , ; 7 - 7a 
(he | e Ng ose eo oar (—) 2v Fes 
638 ,9—642 ,4 67 44 | 45 26 33 41 82 32 
‘690 ,4—693 ,9 60—46 48 42 37 39 24 13 52 
757 ,5—759 , 0 75—64 44 42 38 36 26 86 22 | 
856, O—859 ,0 75 47 Ale 40 39 21 88 18 


TO3TOMY WIA Hero] yKa3aHbI B TaOIMe Npesxembl KOMeOAHUA_COCTaBa B LeHTpe 
W Ha Tlepudepuu 3epen. CoctaB NMpoKceHa H OJIMBHHa BbIYHCJIeH NO JHarpaMMaM ~ 


Buuyewuia. 


XUMMYECKHE aHAaJM3bI TOPHbIX Mopoy (TaOa. 1), Tak we KaK HM XHMMUeCKHH 
COCTaB MMHepaJoB (Ta6. 3), MOKa3bIBalOT yBeJIMUeHHe COMepxaHuA KpeMHE3eMa, ~ 


*KeJIe3 a, THTAHAa HU HATPHA B BepXHel yacTH, a MarHid HW aJIIOMMHHA— B HMKHeH 


YaCcTH CHJIJa. 


IIpuBeqenHad XapakTepucTHKa TOPHBbIX NOpOd CBHeTeMbCTByeT O pasqud-— 
depeHuupoBannoctu Uyuckoro AuaG6a3z0B0r0 CHa, B KOTOPOM BbIJe/IAIOTCA TBE 


OOJIbLIHe 30HBI: a) BEPXHAA, CIOMRKECHHAA PpaHOupoOBbIM Auaba3z0M, CosepKalllHM 
*KEJIEZHCTHIC MHPOKCeHbI, MAKPOMerMaTHT HM HE3HAYHTeIbHOe KOJIMYeECTBO 2KeJe- 
3HCTOFO OJIMBMHA; 6) HHKHAA, COMKCHHAA OJIMBHHOBbIM 2Ha0a30M, Cosep Kall uM 
MarHe3HaJIbHbIM MMPOKCeH HW 3HAYHTeJIbHOe KOJIMYeECTBO MarHe3HaJIbHOrTO OJIH- 
BuHa. Takoe cTpoeHve 2HaOa30B0r0 CHJJIa COOTBETCTBYeT CTPOeHHIO paccui0eH- 
HbIX HHTPy3HBOB, ONMHCaHHbIX B Pa3JIHUHbIX palioHax, BTOM 4MCIe Ha lore CH- 


OupcKok maaTdpopmer (*,?). 


Tlerporpaduyeckue uccsleqoBaHua TOpHEIX Nopox UyucKoro juabasoBoro 
CHa JalOT BOSMOXKHOCTL NOAOKTH K ABMeHUAM JudpepeHuualluu TpannoBok 
MaIMbl H€CKOJIbKO C HHbIX MO3HUMH, YeEM STO Cea PAL Mpembiyuiux UuccweLO- 
BaTesieH, ONHU u3 KOTOpHIX (',°) 3HAYHTeMbHYIO POJIb OTBOAMIM Mpoieccam ac- 
CHMMJIALMM HapALy C ABJICHAAMM KPHCTaJJIM3aMOHHON Auppepenwnawnn, Apy- 


at tet eee Le a et ena er tt 


rue (*-°) — aBueHHam tbpakUMOHHOH KpucTanH3aunu. CranoBseHue HHTpy3u- | 
BOB (OCTbIBAHHe H KPHCTaJIM3alHA) MpOMCXOANT AWuTebHOe Bpemsa. Barauc-— 
JIGHHA MOKasbiBaloT (°), YTO Ha IvilyOMHE HECKOJIbKUX COTCH METPOB OT 3eMHOU — 


NOBEpXHOCTH MOHMKeHHE TeMIMepaTypbl MArTMaTHYeCKOLO PaciaBa Ha HECKOJIb- 
KO COT€EH TpaJyCOB OCYILECTBJIXHETCA B TEUEHHE HECKOJIBKUX COTEH, a MOMKET ObITb 
HW TbICAY JIeT. IIpu TaKHX YCJIOBHAX B MarMaTHYeCKOM PpaciiaBe TOJMKHbI ObITb 


WIMPpOKO pasBHTbI Mpomecch! Auddpy3uu ywacTH XHMMYECCKMX D/IEMEHTOB B YUaCTKH 
C MOHH2KeHHOM TeMMepaTypoOH (OObI4HO H C MOHHKECHHbIM JaBusleHuem). JlelicTBH- 
T@JIbHO, H3BepxKeHue Tekupr B 1947—1948 rr. (*) mMoKa3a0, 4TO B TeyeHHe O- 
HOrO cTOvleTHA JudpepenyualuA MarMaTHYeCKOrO paciiaBa (6esycJIOBHO B~ 
2KMAKOM COCTOAHHH) NPOllla HaCTOMbKO, YTO pasHulla B COfep2xKaHuu SiO, mep-— 
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BIX MOPWUHH JaBbl U MOCeqHUX cocTaBHla Jo 5% (B UyHcKom cue pasHutia 
cofepxanun SiO, cocrapaser 1,5%). 

B pepxuei uactu UyucKoro yuaGa30B0ro cua pacnouaraiorca 6ovlee KUC- 
bl€ H KEJMEZHCThIC TOPHbIe MOPOAbI, B HHAKHEM YacTH NOCMEMHHe COLeEp Kar Sombie 
JOMHHHA M MarHus. [Tlopogoo6pasytoujue MUHepasbl Cc TepeMeHHbIM COmepxKa- 

He€M MarHuAl MW %KeNe3a (MOHOKJIMHHbIM MMPOKCeH H OJIMBUH) WOKa3bIBaloT aHaJo- 
nse pacnoJIOKeHHve B BEPTHKAJIbHOM Pa3zpese CHa, T. €. GOMee KeMesucTHle 
H, CJIEMOBaTeIbHO, OONee TAKeMbIe PaSHOCTH PaciO/laraloTca B BepXHel wacTu 
tua. JlanHble merporpapuyeckux uccieqgoRaHui ropHbIxX nopox UyxcKoro 
KHa0as0B0r0 CHa yKa3bIBaloT Ha TO, YTO Audbepenuuallua Mpoucxoqusa B OC- 
HOBHOM elle B KHMJKOM COCTOAHHM MO BIHMAHHEM pa3JIH4HH B TemMMepatype OT- 
trae yacTeH pesepByapa, KOrga MarHult H aJIOMHHUH OCTaBaJIMCb B y4acTKax 
MOBbILMeHHOM, TeMilepaTypol, a KpeMHe3seM H 2%XeNeso DudpyHUpoBasu B Te 
facTu MarMaTuyeckoH KaMepbl, Te MpoMcxoqusO MOHMKeHHe TeMIlepaTypH, 
}. €. Aucdbepenyualua uMela TeMnepaTypHO-yudpy3HouHEI xapaxtep. Ilogo6- 
fad TOUKa 3peHHA OblvIa BbICKa3aHa paHee (°) Ha MpuMepe maB K.mouesBcKoro 
}yiKaHa. CraHoBseHve CHJIla HaYWHasIOCb C KpHCTasM3alluu HaHOosee BBICO- 
(OTeMMepaTypHbIX MarHHli- MH aJsOMMHMMcosepxKalllux MMHepasos. 


Boctouno-Cu6upcekuli reoslorMuecKHit MHCTHTYT Ilocrynuso 
|  Cu6upcekoro orgenenua Akazemun nayK CCCP 11 VI 1959 


IWMTHPOBAHHAA JIMTEPATYPA 


1T.A.Benepuuxkosa, JAH, 125, No 3 (1959). *B. WH. Tounbmaxkosa, 
p. MTH AH CCCP, s. 147 (1955). * A. TI. JIe6enes, Tp. HTH AH CCCP, s. 161 
(955). 4B.C.Co6omnes, Tp. Apxruy. uncr., 43 (1936). ®M.H. Togxaes- 
Ku, Tpanmbl 4 pyfqonocubie uHTpy3Hu Hopuasckoro pafiona, 1959. ° P.O. aan, 
(/3Bep2KeHHbIe NOposb! a raiyOunH 3semau, 1936. 7A. H. 3apapuukun, IIpupoga, 
be 4 (1952), *® B. MW. Baogasen, Tp. 1-ro IMerporp. cosem., M34. AH CCCP, 1955, 
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Jloxxann Anagemunu nayk CCCP 
1960. Tom 130, Ne 2 


FEOXHMHA 


B. B. HBAHOB nu B. 10. BOJITHH 


HOBbIE JAHHDBIE O TPHPOWHbIX KOHWEHTPAUMAX HHANA, 
(ITpedcmaeneno axademuxom JI. H. Iep6axoeoim T2959) 


B 1941 r. H. M. []poxonenxo Ha mpuMepe CBHHILOBO-ILMHKOBbIX MECTOPOK- 
qeuuli Cpequet Asuu noka3aJ, UTO JIA HHDJMA THNMYHAa TeEOXMMMYeCKaA acco- 
Mallu C PyAHbIM KOMIJIeEKCOM, B KOTOPOM Hapsyy Cc cy btbuaMH WMHKa UW CBMHIA 
olpemeeHHyiO powb urpaet ovoso (*). JlaibHelmumu ‘ ucceqoBaHuAMu 
H. M. IIpoxonenko no Bocrounomy 3aGalikambio, a Takxe padotamu B. JI. Mesb- 
nukoson, O. II. Momaxopott, Jl. H. Xerauxopa, aBropoB u Apyrux HCC eqOBa- 
TeleH STH MpeANOMOReHUA ObIIM NOAKpelieHb! OOMbIIMM (PaKTHYeCKMM MaTepHa- 
JIOM HW MOHOCTbIO NOATBepyusNcb. Brio ycTaHOBJeHO WupoKoe pacipocrpa- 
HeHHE HHA B NOaBJIAIOULEM OOJIbIIMHCTBE KaCCHTepUTO-cy JIbUAHbIX HU OJIOBO- 
NOJIMMeTaJJIMYeECKHX MeCTOPOXKACHHH pasHOrO BOZpPacTa, PasJIMYHbIX TeHeTHYE- 
CKHX THIOB HU MeTaJIJIOreHHuecKUX MPOBHHWH. es 

Bpicokve cojepKaHus VHIMA (COTbIe — JeCATHIe JOJIM pOleHTa), B THICHUM 
HM J€CATKH THICHY pas MpeBbillatolyNe ero KapK B 3€MHOM Kope, OblIn OOHAapy- 
*KCHbI YKa3aHHbIMM aBTOPaMH B KaCCHTepHTO-CyAbPULHbIX W OJIOBO-NOJMMeTaJ- 
JIMYeCKUX MecTOpoxeHuax Cepepo-Boctoka CCCP, Wkytun, IIpumoppba, Boctou= 
HOrO SaGalikanba, Cpeqnett Asuu, Kapenuu mu HeKOTOpBIX Zpyrux palonos, 
XapaKTepH3YIOWHXCA TOBILIEHHOH POJIbIO OJIOBa B CyJIb(PHAHbIX MecTOpOxKTe- 
HHAX, | 

Takue CojepKaHHA HHAUA YCTaHOBJIeHbI JIA BCeX «CyJIbCVAHEIX» THIIOB Me- 
CTOPOKMEHHA KACCHTeEPHTO-cyJIbPUAHOH ChOpMallHWH; B OJIOBOHOCHBIX CKapHax' 
(Bb. Kanbou, IIutkapanta, Banunu, Kapapatit), KaccuTepuTo-xKesesHCTO-CyJIb- 
(uAHBIX MecTOpowKyeHHaAx (Ore-Xaa, Mnuutac, JtenytatcKxoe, Jlaso, J/Hen- 
posckoe, Tanumpii, Jlu@ya3auu, MuxoanoscKoe, WpocmapcKoe, Xauepanra,: 
Tap6anbyxKxei, Mlepnopa ropa u yp.). He menee, a mecramu u Oomee BbICOKHE 
COlep2KaHHA WHIUA OKasaIMcb XapaKTePHbIMH JIA MeECTOPOKTCHHH OOBO-NO- 
JIMMeTasIMyeckOoH dopmatun (Crammuckoe, HopomonactnipeKoe, Xetra, Cmup- 
HoscKoe, Ax-T103, Kypraxn, Uat-Kaparait u mp.). 

Hocvtesimu MHIMA B pylaxX OOBOCOMepKallUX MecTOpOKeHHA ABIAIOTCH! 
MHHepabl HanOouiee ONH3KHX K HHAMIO NO CBOlCTBaM SvIemMeHTOB: Zn, Sn, Fe, 
Mn, Pb. Oro oxucapl, cyabugel, cyab@oconu, Bombdpamath, Kap6onarsl, 
pexke — asoMOCHINKaTh. MutepecHo, uTo nogaBssaiollee OOJIbINHHCTBO VHA 
WMMCOfepxKallux CyNb*PUAOB XapakTepysyeTca TeTpasmpuyeckoH KoopyuHad 
eH, a HaHOOJIee YaCTO BbICOKHe COMePKAHHA MHIMA CBOMCTBEHHEI CybbuLaM, 
KPHCTaJIM3YIOWMMCA B CTPyKTyPpHOM THIe cchbaneputa (chhanepuT, XasibKONM- 
PHT, CTaHHHH, XaJIbKOSHH).' 3Has, YTO OOJbUIMHCTBO COeqMHEHUM MHDS Cc Ceport 
MMEIOT CTPyKTypy THMa caseputa (°), NerkO OObACHHTb HamMuHe WMpoKOFO 
H30MOpH3Ma WHIMA B YKa3aHHbIX MHHepasax™. 

B Tao. | NpuBeyenb! JaHHble MO cosep%KanulO HHIUA WIA TaBHbIX HAMEA 
cofepRKalluX MHHEPaJIOB KaCCUTePHTO-cyJbOUAHEIX HM OJIOBO-NOmuMeTasmMUe- 
CKHX MecTopox jenn. HecmoTpa Ha JOBOJIbHO OobIOH cmMCcOK HHunconepxKa- 
IMHX MMHEpaJIOB OCHOBHBIMH HOCHTEJIAMH HHUA, ONpeneuAIOWLMMU OCcO6eHHOCTH! 


) 
* CileuMaJIbHble NOMCKH CaMHX MMHepasoB MHAUA B pylaX C OUCHb BEICOKHMH ero coxep- 
*KaHHAMH (),45—0,81%) nomoKUTeNbHBIX pesyMbTATOB He anu. 
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Ta6Oauuna 1 


ofepsKaHHe HHIHA B MHHepamax KaCCHTepuTo-cyJbuAHbIX WY OJOBO-MOJMMeCTANIM4eCKHX 
MCCTOPOXKTCHHH MO JaHHbIM CICKTPaJIbHbIX MH XMMM4CCKUX AHAMH30B * 


| 
| 
| 
, 
a 
| 
| 


woo 
Uucno onpexenenutt 
. MakcumMaubupie 
Kaacc Unguliconepxanne rae SND: H3 YCTaHOBJEHHBIX 
s epee c wKanult 6 
MUHepaJoB MHHepavbl unEHA (B %) slo (a %) o6mee |° Cisne 
DybouaE! Coanepur 0,005—0,05 0,84 493 460 
cymbpocomH XabKONUPHT 0,001—0,02 0,4 119 116 
CraHHHH- # 0,01—0,05 0,15 34 30 
@panKkeuT 0,001—0,04 0,4 16 10 
LluanHapur 0,01—0,4 0,5 6 5 
TuaauT 0,004? 0,4 3 3 
Tepuexn6eprut ? 0,005 4 4 
KopeaHH 2 0,05 5 2 
XasbKo3suH ? 0,01 14 6 
Suaprur ? 0,04 38 2 
Tanenut H. O. 0,04 94 9 
| IluppotTun H. O. 0,004 COTHH WecaTKH 
ApceHonupuT H. O. 0,005 cOTHH €AMHHIBI 
DKucuIbI Kaccutepur 0,001—0,005 0,052 463 381 
JlepeBAHUCTOE ONOBO 0,01—0,1 0,73 4h 44 
Bombipamarbl Bonppamur H. 0.—0,004 0,04 23 23 
Kap6onarst Manrancuzepur H. 0. 0,001 COTHH e7{MHUIBI 
MauraHaHkeputT H. 0. Cue ABI ecaTKH | C7 HHHIbI 
MJIMKaTpl ** Tpanat > 0,01 
Be3syBuau ? 0,0005 
Ambu6on ? Ro 1%? 
TypMaauH ? Cue br 
Tenen6eprur ? Ce Tbr 
Ilupokcen ? 0,1? 
TeabBuH ? 0,002 


__ * BoapuiwycTBo cCieKTpaJIbHBIX @HaJIM30B BBINOJIHeEHO B CMeKTpambHOu sma6opaTopun 
AucTuTyTa MHHepasoruu, TeOXHMMM M KpHcTamoxumMun pesqKux sementos AH CCCP nog 
pykoBpoycTBom H. B. Jilu3yHopa; XHMM4eCKHe aHau3bI—B XHMMUeCKOH sadopaTopuu 
. E. Hosopoccosof, A. A. Pos6naHcKoit. 

** TIpucytcTave MHAMA B CHMKaTaxX MO HMeIOMIMMCaA AaHHbIM (*) xapakTepHo AIA Os0- 


OHOCHBIX cKapHoB ([luTKapanta, Bomputoi Kanbon). 


| 


Lo paclipocTpaHeHua B pyaxX MeCTOPOXKTeHHH STUX THIIOB, ABJIAIOTCH KaccH- 
rept, ccbaslepHT, XasIbKOMMPHT, HHOra CTaHHHH H HeKOTOpble CyJIbocovm. 
i Camoe BbICOKOe COosepKaHhe HHAUA CpesH cyAbPUAOB XapakTepHO AVIA cia- 
eputa (0,81 %) ucraHHuna(0,15%), mpHuem Aa Mectopoxjenui SKyTun u Ce- 
epo-BocTtoka OHO OTBevaeT HavOoulee PpaHHHM TeHepallWAM STHX MMHEepasOB, 
orga KaK MosqHHe UX TeHepallHu B WeCATKM pa3 OeqHee HHMeM. 
| Cyleqyioulumu Mo cosepKaHHo HHTUA HLT CyIb(OcTaHHaTHI M XaJIbKONUPHT. 
[peau cymbiboctaHHaTOB HaMOouIblee COepKaHHe HHUA yCTaHOBJIeHO B IH- 
uHapute (0,7%), OOmamatollem KOsNOMOpdHOH cTpyKTypoH. B octTasbubix 
YIbpuax HW cysbPocoAxX HHTMK WH60 BCTpewaeTcA peyKO (rasleHHT, NMPpOTHH, 
kpceHonuput), wH60 ca60 u3y4eH (XaJIbKO3HH, OOPHUT, KOBEJJIMH, TeTpadqpuT 
ap.). Cpemu Bcex MpounxX MHHepaJIOB MHTepec B OTHOMIeCHHH HHIMA MpenctTaB- 
ACT TOJIbKO KacCCHTepHtT. 

Kak BHHO H3 Ta6u. 2, COmepKaHUA UHANA MIA OWHHX UM TeX Ke MHHEPAJIOB 
3 PaSJIMYHbIX TeHeTHYECKHX THIOB MeCTOPOXRKAeCHHM NOABepKeHbl 3aMeTHEIM H3- 
teHenuam. Tak, KaCCHTepuT 43 MecTOpoxKTeHHM MerMaTHTOBOH opMalluu, kak 
paBuso, XapakTepusyeTcCaA OTCYTCTBHeEM HHUA (B MpeseswaxX YyBCTBUTeIbHOCTH 
MeKTpasIbHOroO aHasmu3a, paBHoli 0,001 %) npu MaKCHMaJIbHOM ero coxepKaHun 
Koo 0,001—0,003%. B mecropoxeHuax KaCCHTepHTO-KBaplleBon dbopmalun 
WepxKaHwe HHIMA B KaCCHTepHTe MpoOsOJKaeT OCTABaTbCA HH3KMM HM JIMIMb B 
MHMUHBIX OOpasiax ZocTuraeT 0,005%. Topasqo Oomee WMpoKO pacmpoctpa- 
CH HHH B KaCCHTepuTax M3 KaCCHTeEpHTO-Cy Ib AHbIX HW OJIOBO-NOJIMMeTAaJIJIN- 
eCKUX MeCTOpOXxXKTeHHH, MpHyeM MOBbIeHHbIM (JO 0,052%) coqepxkaHHeM HH- 
UA B HEKOTOPHIX CIyYaIX OTIMYAIOTCA KaCCHTeEPUTbI U3 «MaJIOCYbPUAHbIX» 
OATHIOB MecTOpOxKAeHU KaccHTepHTO-cymbpuAHOK Popmalun. 
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Ta6OuunnalZ 


PacnpoctpaHeHue HHUA BMHHepadlax pas MUHbIX THNOB OJIOBOPyAHbIX H ONOBONOAMMeTAaJ IH 
yeCKHX MeCTOPOKAeCHHN “a 


: 


Iipenenpt KOHWeEHTpanHi HHAUA HU HaHOosee 
OOBINHEIe ero comepxKaHHA 


PyyzHaa dopmMayHa 


MW THM MecTOpox- 
nenuh 


Onozonocupie 
nmerMaTurTbi 

Kaccuteputo- 
KBapleBpie 

a) KaccuTepuTo- 
KBaplueBblit 

6) rpetizenosnilt 

Kaccurepuro- 
cyibduguaan 

a) ONOBOHOCHBIe 
cKapHbI 


6) KaccuTepHTo- 


2K EJIESHCTO-C YJIb- 


OuaHDI 


OjoBo-nowuMeTas- 


sMueckan 
a) OOBO-CBHHILO- 
BO-I,HHKOBBILi 


6) on0B0-nojnHMe- 
TaINUGeCKHH c 
cyJIb@oco1amu 


CBHHWa H cepe6- 


pa 


Tlogrun 


MeCTOPOXK- 


qeHua 


Mawsocyab- 
duyzup 


Cynpouz- 
HBL 


Mawsocyub- 


uyupii 


Cynppug- 
Hb 


Munepaubi—HOc H- 


Tenu HHAWA 


Kaccuteput 
KaccuteputT 
Cohanep ut 
XanbKONUpUT 
CraHHHH 
Bospdpamur 
ApceHonupuT 


KaccutTeput 
CohanepurT 
XanbpKOnNupUT 
XasbKO3HH 
BopHut 
Tpauat 
Be3ypuaH 
Amou6on 
KaccutTeput 
Ccobaneput 
XasbKONUPUT 
Tpanat 
Maunrasaukepur 
Ilupoxceu 
KaccuTepuT 
Cohanepur 
XasbKONUpUT 
Bonbapamur 
Coanepur 
XaabpkKonuautT 
KaccuTeputT 
CraHHun 
XaNbKO3HH 
Suaprur 
TaneHut 
Bonpobpamup 
IInppoTun 
Cuyepur 
ApceHOmUpUuT 
TypManuu 


Ccoaneput 
KaccutTeput 
XaJIbKONUpUT 
Taneuut 
KopenHH 
Ccbaneput 
CraHHuH 
@MpaukexT 
LwanwHaApUT 
KaccutTepur 


He OOH. 


i 


0,001 0,005 9,01 0,05 


—— 


0,4 


| 


| 


KaccutTepur (sBto- 
pHuHbIh) 
Jlepepaxuuctoe 
OJIOBO 
XanbKonupur 
KopennuH 
Tllydbanut 
Tepuen6eprur 
Tanenut 


IIpumeuanua. TonyxupuHpim wpudrom o603HayeHbl riaBHble MHHepasbl — HOCHTeETH: 
MHJIMA, CBETJIbIM — BTOpOcTeleHHble MMHepawl. IlyHKTMpHble JMHeHKH — JaHHble CIeKTPOCKO- 
MNHYeCKOrO aHaH3a, He NOATBepxKAeHHbIe XMMUYeCKH. ~ BoMHUCTHIe — HaH6omee OOBIYHEIe Co- 
epKavuua WHAMA. : 


Crenenb O6orallleHHa KaccHTepHTa HHAHeEM B OouIbwWOH Mepe 3aBUCHT HM OT 
ocoOeHHocTeli ero OTMOKeHUuA. Tak, HallpHMep, B KaCCHTepuTe, O6pas0BaHHOM B 
pesyJIbTaTe pactlaya CNOXHOTO TeA CcysMbPocTaHHAaTOB, cosep%KaHne MHA 
moxogut yo 0,1% (O. II. TlonaKoga), a B KoMOMOpHoM KaccnTepute u3 JKa- 
JIMHAMHCKOTO MECTOPOKeHUA u OOpasllax JePeCBAHHCTOTO OJIOBA U3 HEKOTOPBIX 
POCCbIIIHBIX MeCTOPOKTeHHH ero comepxKaHue NO HalIMM JaHHbIM OcTuraer 
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,73%, a TO JaHHbIM (CMeKTpaJibHBIM) Apyrux uccweqoBaTesel — oyHOrO u 60- 
lee TIpPOWeHTa. 

TeHqeHUMA WHIMA OOPas0BbIBaTb MAKCHMAJIbHbIe KOHILCHTPallMH B MecTO- 
OK MCHHAX, HAaMOOMee yaJIeHHbIX OT MarMaTHYECKOrO OUara, HaHOosee 6H3T0- 
€PXHOCTHBIX H HH3KOTeMMepaTyPHbIX, XapakTepHa TakxKe JIA BOJIb()paMuTOB 
ra6u. 2). 

HeckoulbKo MeHee YeTKO TO COxep2KaHHIO MHAMA pasnMualoTca cy bub! u 
YAbPOcOMM U3 PasIMIHIX THMOB OJOBAHHBIX H OJIOBOCOJepxKalluX MeCTOPOX- 
eHHH, OHaKO HM CpeH HHX MO2KHO MOJMETHTb CyLeCTBEHHBIe pasMyusA. STO, 
WHO Ha ipuMepe cihaveputa, XabKOMMpHta HM CTaHHMHa (TaGu. 2). TaK, co- 
epxkaHve WHIMA, XapakTepHoe JIA cihaNepuTa u3 MecTOpoxKeHH KaccuTe- 
HTO-CybUuLHOK dopMallfiv, MOCTOAHHO BBIle, eM JIA Ccaneputa us MecTO- 
OK eHHH KaCCHTepHTO-KBapleBOK thopMalluu, a COJepKanve UHLUA B XaJIbKO- 
IMpHTe HM CTaHHHHE M3 pa3JIMUHBbIX OJIOBOPyAHBIX MeCTOPOXKAeHuH GOomee wMK 
leHee MOCTOAHHO. 
| He ocranaBsmBasicb Jaee Ha pacCMOTpeHUN JaHHbIX Tab. 2, OTMeETHM, YTO, 
aCCHTEPUTO-Cy IbUAHLIE WM OJIOBO-NOJIMMeTAIMYeECKHe MeCTOPOKAeEHUA cpeny 
POUNX THIOB OJIOBOPyAHBIX MeCTOPpOReHHH, KaK NpaBuUsO, OTMMUAIOTCA HaH- 
joylee BLICOKHMH H BbIJep2KaHHbIMM COMep%KaHVAMU WHIUA. 

Takum O6pa30M,' M0 Mepe yBeJIMYeHHA POH Cy IbQUAOB WMHKa, MeL UH OOBa 
OJIOBOPYAHbIX MECTOPORJCHHAX MPOUCXOANT yBeIHYeHHe COMePRKAaHUA HHUA, 
oTOpoe JOcTUraeT MAKCHMAJIDHIX BeEJIHMUNH B TeX CTaMAX MHHEpamoobpasoBa- 
MA, B. KOTOPbIX CKpelMBalOTCA NYTH JByX 3JIEMeHTOB — OJIOBa HW WHHKa,— 06- 
layaiouluX HavOO/bUINM FeOXHMHYeCKMM CXOJCTBOM C HHHeM. 


MuctatyT MuHepasornuu, reoxHMuH u {locrynusio 
KPHCTaJIOXUMHH + peKHX 9/IEMeHTOB 2a eel S9 
AkayemuH uHayk CCCP 


UWHTHPOBAHHAA JIHTEPATYPA 


lie H. M.Tipokxonenunxko, JAH, 31, Ne 1 (1941). *J.S. Anderson, Geo. 
lim. et cosmochim. acta, 4, Ne 5 (1953). *O. Erametsa, Ann. Acad. Sci. Fennicae, 
| (1939). 
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Jlokuage AKkanemun Hayk CCCP 
1960. Tom 130, Ne 2 


OKEAHOJIOPH #1 


M. Jl. BESPYKOB u E. A. POMAHKEBHY 


K CYPATHPPA®MK MW JIMTOJIOTHUW JOHHbIX OTJIOKEHMH 
CEBEPO-3AMAJHOMW YACTH THXOFO OKEAHA 


(ITpedcemaeazeno akademuxom A. JI. Axwunoim 8 VI 1959) 


IIpu crparurpaduyeckom pacuJieHeHHM JOHHBIX OTO%KeHHH MOpelt MH OKea- 
9B AMTOJIOrMYeCKHe METOJbI HCCJICOBaHHA HMeIOT He MeHbllIee 3HauYeHHe, 4eM 
UK pONaJIeOHTONOrMyecKHe. OHH HepeKO MO3BOAIOT BbIABHTb Te Mavleluue 
3MEHEHHA B CTPOCHHM OCaOYHOM TOMI HW B HCTOPHH pasBHTHA BOROeMOB, 
TOpble IIpH HSyYeHHM OCTATKOB OpraHH3MOB He OOHapyxuBaloTca. IIpu stom 
OryT ObITb HCHOIb30BaHbI Pa3JIHGHbIe NMOKasaTeJM MHTOMOrMYeCcKOrO cocTaBa 
‘awkOB. B kayecTBe IpuMepa yCNeWIHOrO MpHMeHeHHA JIMTOJOPMYeCKUX KpuTe- 
1€B [1A paCuJICHCHHA JOHHBIX OTIOXKEHHH MOXKHO yKasaTb Ha paooty A. JI. Ap- 
aHresbcKoro HH. M. Crpaxospa no UepHomy mop (°). 

B paccMaTpHBaeMOli YacTH OKeaHa Ha NOBePXHOCTH Ha, Ha rylyOuHaXx CBpILLIe 
—4,5 KM, B OCHOBHOM pacmpocTpaHeHbl OecKkapOoHaTHble (<1—2% CaCOs) 
IMHMCTbIe OCaKH. B oOslacTH pa3BHTHA CyOapKTHYeCKMX BOJHbIX MaCc OHH 
OPaULeHbI OCTATKaMH JMaTOMOBbIX HV OTJIMYAOTCA TOBbILIeHHBIM COep2%KaHveM 
Oz ayr (O6bIdHO OT 10 Zo 20%, uspenka JO 36%). 3a NomaApHEIM cbpoHToM (K 
ry oT 38—40° c. m.), w sone cy6rpommueckux BOA comep»%KaHHe SiOz ayr B M0- 
PXHOCTHOM CJIOe OCAKOB CHMKaeTCA WO HECKOJIbKUX MpoweHToB. C npH6sn- 
eHvem K KamuatKe, KypnabcKuM ocTpoBam u SNOHHM PJIMHHCTbIe OCaqKu 
[CHAIOTCA AJICBPHTOBbIMH, a 3aTeM TeCKaMH C BbICOKHM COepxKaHHeM Mupo- 
lacTH¥ecKOrO MaTepHasia (7), a B OOacTH CeBepHOrO OKOHYaHHA MOABOAHOFO 
1BaliCKOTO xpeOta HM nogHATHA ocrpoBoB My3y u bonun, Ha rtyOuHax MeHee 
KM — (opaMHHnepoBbiMu H ApyruMv KapOOHaTHBIMH OCalKaMH, Tak»xKe OObIE- 
) C IpHMecbiIO ByJIKaHOreHHOrO MaTepuaua (*, *). 
| Tlo BepTukKaJIM JOHHbIe OTJIOXKeHHA ObIIH V3y4eHbI B 690 KOJIOHKAaX, cpeqHel 
(4HOoK 3—5 M uM MakCuMaJbHOH (cT. 3163)—12 mM. UacrTb u3 HuX Obla B3ATA B 
yOOKOBOJHBIX 2%KesOOaxX Ha rulyOuHaXx JO 9,4 KM, a OOJIbUIMHCTBO — Ha JIO%Ke 
eaHa, 10 06€ CTOPOHbI MOJIApHOrO (Ppouta, Ha raryOuHax 4—6,5 xm (puc. 1). 
9THX KOJIOHKAX MpOBeseHO MocOHoe oMpeseseHve rpanysOMeTpHyecKoro 

TaBa, a B 13 KOJOHKaX Tak»Ke HW comepxKaHuA SiOvay, H B IO KOMOHKaxX — 
pr H CaCO;. Ilo rpanysomerpuueckomy cocTaBy H3y4eHHad BHeLIHe MOHOTOH- 
A TOJlLa MpescTaBseHa aJIeBPHTOBO-FJIMHHCTHIMH H TJIMHHCTbIMH HwJlaMH, CO- 

*KallMMU, COOTBeETCTBEHHO, OT 50 no 70 u Gouee 70% cpaKkuHA<O, 01 mm, 
TCJIbHbIMH TOHKHMH (oT 1—2 MM JO 5 cM) MpOcOAMH By KaHMYeCKOLO Mella, 
3Me€pHOCTH asleBputa, uspeqKa — MeJIKoro NecKa. B BepxHel yacTH ocak 

IYHO OOOrallleHbI OKUCaMH %Kele3a WH MapraHita UW OKpallleHbl B KOPHUHEBbIL 
€T; HW2Ke OHH HaXOJATCH B YCJIOBHAX BOCCTAHOBHTEJIbHOH Cpefbl H OOaqator 

eHoBaTo-cepoi uM Cepo okpackol. MoulHocTb OKHCJIMTeJIbHOH 3OHbI yBe- 
UMBaeTCA B CTOPOHY OKeaHa (OT HECKOJIbKHX MHJIMMETPOB 0 4 M Ooulee). 

Ha puc. 2 npuBeyeH O2HH 13 MOMepeyHbIX Pa3pe3OB OTJIOXKeHHH JIO%Ka OKeaHa 

auuuu A 5) x toro-soctoky oT Cesepubix Kypnu. B mepBpix Tpex KOJIOH- 

paspesa (cr. 3254, 3253, 3252) naOmogaeTcH AByKpaTHOe YepefoBaHne P- 

TbIX H aJI@BPHTOBO-FIMHUCTHIX HOB. load aHaJOrusA B pactipeseneHHH M0 

THKalM dpakunu < 0,01 mM No3sBoJIAeT CONOCTaBUTb B STHX H B ABYX Apy- 

KOOHKaX (cT. 3251 u 3250) oTeuIbHbIe CJION M axkKe TOHKHE NpOCcJoN Mella. 


Saka3 2427. oY 


Kpatinasa Kononka (cT. 3156) mouTH WemMKOM CjlO%KeHa TIMHMCTEIMH Wan, 
Bo3sMOXKHOCTh KOppesIALHU CIO€B KOJOHOK, yaJIeHHbIX Apyr OT Apyra Ha MHO- 
rue JeCATKH HM COTHH KHJIOMETPOB, TOBOPHT O eMHCTBe CTPOCHHA JOHHBIX OTJIO- 
KeHuit. Muorne 2pyre KOJOHKU Take CoMocTaBsAIoTcA To rpanysomerpuye-— 
CKOMy COCTaBy OCaJKOB. 

Visyyenue pacipeneneHua m0 BepTuKastu SiOzayr, Copr A CaCO3 mosBonuso 
BIIeJHTb B OTJIOMKCHHAX STOM YaCTH OKeaHa He MeHee 4YeTHIPeX, a B OTIEJIb- | 


| 
HbIX KONOHKaxX 5—7 ropH30HTOB (puc. 2 xu 3). 


Puc. 1 Kapta pafiona uccnenoranua. J— KONOHKH JOHHBIX 

OTJIOXKeHHH, COOpaHHble Ha 9KCMEMMULMOHHOM CyHe «BuTasp», 

2— wsy4eHHe KOJIOHKH, 3— AMHHN paspesoB, 4— 1oxKHaA rpa- 
HHA pacipocTpaHeHHa KPeCMHHCTHIX ocaJIKOB, 

B G60JuIbUIMHCTBE MCCIeEOBaHHbIX KOJIOHOK OT MOBePXHOCTH JO /HeKOTOPOH 
rIyOMHbI coseprxKanHHe SiOQzayy YMeHbilaeTcA; Ply62e OHO NOCTeMeHHO yBesu) 
YABaeTCA HM CHOBa JOCTHraeT NOBBIIMeHHbIX 3HaYeHHH (Ha cT. 3325 fo 22%),j 
IIpu yabHelitmem yrayOneHuu B TOMMY ocanKOB cofepxaHve SiOoayr pesKQ} 
NalaeT uw Jasee ocTaetca Hu3KuM. B HW2xKHHX COAX HavGonee VIMHHBIX KO. 
JIOHOK (HalipHMep, cT. 3252 nu 3163) cHoBa Ha6smOaeTCA BO3pacTaHHe KO 
smuectBa SiOsayr. K lory OT 30HbI TouApHorO cpouHTa xapaktTep pacmperer 
NeHHA SiQoayry NO BeEPpTHKAJIM CTAaHOBHTCA MeHee OMpesesIeHHbIM. 

PacnpezemeHve 110 BepTuKaJIH Copp H CaCO; oka3amocb 61M3KUM kK pac} 
mpeneteHHto SiQsayr. B OombuIMHCTBe cjlyyaeB KHU3Y OT MOBepXHOCTUM Hef 
cofepxkaHve 9THX KOMMOHeEHTOB CHavasia MajaeT. Hye Bo BCeX KOOHKAaXxp 
npocyiexuBaetca ropusonT (III cBepxy) noBbiweHHoro cofepxaHHA 93TH 
KOMIOHEHTOB (MaKCHMaJIbHO 20 1% Copp Hw nO 13% CaCO). On cHoBel 
nowcTHaetcsh ocankamu (IV ropu3outa), coxepxamumu B 1,5—3 pas 
MeHbINe OpraHuueckoro BelllecTBa HW, KaK IpaBulO, MIpakTHYeCKH JMIUeHHEIMYA 
CaCO;. B orauuve or SiOj,ayr xapakTep pacnpenenenua Copr u CaCOg | 
Ory OT 30HbI NOMAPHOrO (poHTa Mavyio H3MeHseTcaA. B HMKHMX YaCcTAX ory) 
ACJIbHBIX Oolee JWIMHHbIX KOMOHOK (cT. 3520, 3163) HameuatoTca eme OnEH 
WJIM Ba Topu30nTa (V u VII) c NoBbiweHHBIM comep%KaHHeM Cop, u CaCOszih 
418 a| 


Pacnpocrpanenve _ III ropusouta ocaykop, o6oramlenHoro Cop cacOee 
a cepepe TakxKe SiOoayr or AneytcKoro xen06a 70 Onanmunckoit KOT- 
OBHHbI, T. €. Oomee vem Ha 2500 KM, a B NolepeyHom HamipaBsleHun Ha 
"00—1000 km, cBuyetenbetByer o BbIJepKaHHOCTH pa3spe3sa OTMOKeHUu Ha 
DOI PHOM MpocTpanctTBe Ha OKeaHa. VuTepecno, uto Mexyy cr. 3520 u 
8456 poTarMBaloTca nomHaTue octpopos My3sy u Bouun u rlyOoKoBoqubiti 
FKeEIOO, OMHAKO paspesbl STUX CTAHILMI HMeIOT CXOJIHBI€ YepTHI. 

TlpocmexuBas ,OTACIbHBIC TOPHSOHTHI, MOXKHO YCTAHOBHT ObIee yMeHbUIe- 
it a 4X MOULHOCTeEH B CTOPOHY OKeaHa. Tak, CyMMapHas moutHocts I x II ropu- 
OHTOB, COCTaBAIolad B Kypuno-KamyatcKkom u AneytcKom xen06ax 2—4 M, 


j 


| angers gt bx 09259 pm. 90979 ee ese aC em F250 

! , , "7. 4 d 4 

Te ate pct TE ae ae Glee FEE on 
A204 46 08 10% 2-08 06 98% oP 94 go% Win = LOG 2 95"Q5 asm 


W.< 01K Gp-<Q01Mh @0.<Q01éM W<001MM Gpn<h, 
| & 571] it 10 60% 5b bp 70 80430 40 Wo L010 804.50 40 50 40164 50 60 w OA 60 WH. “DY 
{ ‘eee Cn ace Rea a 5! eS 
pmsl (7 | 


M0 


~o- eR, 
Noo 
wneeO-2= 


=o 
oe 
° 


\ 
Mee Fe 
veh * 


i baat, 
| OS W 15% 
Sil, aym 


—-- Do<0 linn 


H —~ 6 op 
0 —— Cal: 


—-—— Sil; aym 


FeO. 
N 


| oO 5 0 15% 
| ae Ep : Sil, aym 


Puc. 2. Pa3pes QOHHEIx oTJoxKeHHH no sMHHM AB. J— [nuuucteie ual, 2— 
aJIEBPUTOEO-TIMHHCTHIe HIbI, S— MEMKOAEBPHUTOBbIe Hb, 4— KPyMHble aleBpHTHI, 
5— OKHCJICHHbIM COM OCaKoB. 


Kpaad jlowKa OKeaHa KoseOseTcA OT 140 no 50 cm, a Ha paccTOAHHH OKOIO 
(000 xm or cymu cuHwxaerca 70 20 cm. MoutxHoctp III ropusonta Ha s10%Ke OKea- 
a BOIM3H *Ke060B cocTaBsneT 70—955 CM, a B KpaHHUX TOUKAaX H3YYeHHBIX M0- 
€peuHbIX paspesoB yMeHbluaeTca WO 30 cm. Bnecte c Tem JleTasIbHOe u3y4eHHe 
JOMOHOK MOATBepxKAaeT panee CleaHHbI BbIBOX (°) O TOM, YTO MOBEpXHOCTHBIM 
HCJICHHBIM COM OCaKOB, yBeJIMYHBaACb B MOLLHOCTH B CTOPOHY OKeaHa, Ce- 
T cTpaTurpatuyeckne FOpH30HTHI. 

PaccmaTpuBaad CTpoeHHe OTO*KeHHH CeBepO-3alaqHou yacru Tuxoro oKeana, 
ellyeT OCTAHOBUTbCA Ha OCOGeHHOCTAX cocTaBa ocayKoB III ropusonta, muTO- 
rugeckuH HavH6ojee sACHO BbIpaxenHoro (°, *). TloppmeHHoe coyepxaHue 
}HeM SiQvayr H Copp TOBOPHT O TOM, YTO BO BpeMsA OOPas0BaHuA STOFO rOpus0HTa 
eI0 MECTO H3Me€HeHHe TeEMMepaTypb! NOBEPXHOCTHBIX BO OKeaHa, MpuBesuiee 
6ouee MbILIHOMY PasBUTHIO TIpoxyUMpyloulero KPeMHE3SeEM HM OpraHHyeckKoe Be- 
eCTBO PUTONMIAHKTOHA. M3yyenne AMaTOMOBbIX B HECKOJIBKHX KOJIOHKAaX K BO- 
foxy or KamuaTku moka3asio, uTO YeTbIPe FOPHSOHTA, BbIJeIEHHbIe IPH JIMTOJIO- 
YeCKOM W3Y¥eCHHH OCaKOB, XapaKTePH3YIOTCA Pa3JIMUHbIM COCTABOM J\MaTO- 
BbIX, Ipuyem III ropusouT mo cpaBHenuw co II u IV coxepxuT Oouee TenJI0- 
o6usy1o dbuopy (°). IIpu ucceqoBaHun xe pacipesedeHHA B KOJOHKAaX cbopa- 
Hudep BbIACHHJIOCb, YTO MOBbIIeHHOe COep2xKaHHe B III ropusonte CaCO; 

12* 419 


4 
Bei: 


CBA3aHO C HOABJIeHHeM B HEM KaK MeJiarHyueCKHX, TaK HW JOHHDIX 3 BeCTKOBBIX 
(bopamunudep, OTCYTCTBYIOUIMX BCOBPeMeHHbIX OcaKax 9TOM YaCTH J10%Ka OKeaHa 
Ha riyOuHax cBbilue 4 KM (°). OTO rOBOpHT 06 W3MCHEHHAX HE TOJIbKO KJIMMaTH- 
yeCKHX YCJIOBMM, HO MH rvlyOHH OKeaHa. 

Ocanxu I] u IV ropu30HToB oTMuaOTCAH, MOMHMO HH3KOrO cOjepKaHuA 


SiOsyar, Copr H CaCO3, Take HEKOTOPBIM norpyOeHHeM rpaHyJOMeTpuyecKOro 
cocTaBa, YTO XapaKTepHO 


Lm. CM. 3929 Caco 

ee Laem Be) us oniduna Ae geemidonty , vets yy =A 2TOX MOXOOAaHHA 
ie SE . ae (II u IV ropu3onts!) 4 

Q2 4 Ub UB 10% 02 04 06 06% ; 
Opchiinw Dp.<hilne JIA JlaJIbHeBOCTOUHBIX| 
4050 bb 10 80% 6070 80 % Paces 

z pire. mopel (?, *°). 

O sBospacte OTJeJIb-| 
HbIX TOPH30HTOB OKa 
MOXKHO TOBOPHTb JIMILIb ¢ 
W3BeCTHOM Jose yCJIOB- 


4225m * 


HECOMHEHHO OTHOCHTCA 
romomueny, a II kK TIOXE| 
mocleqHero OJIeqeHeHHA 
(p Amepuke no3qHHi BHC: 
KOHCHH, B  Espone = 
e 4 Stave 0 CU ee BIOpM), TO WIA oOMmpeze- 
Sil) ay SiO) aym 5 

ueHusa Bospacta III (spe: 
MA MOTeMJICHHA KJIMMaTa | 
u IV ropus0HToB (3T10Xé 
MOXOMOaHUA) Wemecoo6: 
pasHO MIpHBeUb aHHEle 


- Sil, ay. aOcOJHOTHOM reOXpOHOJIO: 
LI 4 a% rH, Ha cepepe Tuxorc 


okeaHa eile He paspaoo) 
TaHHOoH. MonueBbimM Me 
TONOM JIA OTCAIbHBIX KO 
JIOHOK TMOJIY4eHbI JIM) 
CpeqHHe BeJIMUMHbI CKOPOCTH OCaKOHAKONJI€HHA: HallpuMep, Wa KOJIOHKI| 
ct. 3451 naunolt 275 cm 1 cm B 350 ser (24). Ecan ucxogutb “3 92TO Benu| 
YMHbI, BO3PaCT HH3a LaHHOM KOOHKM cocTaBser 90 THIC. eT, a Hayasa Li} 
ropu30HTa — He OoNee 45—50 THIC. eT, T. €. OH He WpeBHee CepeuHbI BIOpMa 
XapakTepH3yeT JIMUIb CTaMIO NMOTeMIeCHHA BO BpeMA TocseqHero oneneHenia 
OjHakO MOCKOJIbKY C H3MeCHeCHHAMH KJIMMaTa TeMMbI OCaKOHaKONJIeHHA HCHbI| 
TbIBAIOT KOJIeOaHHA, KaK 9TO HeaBHO ObIIO MOKa3aHO Ha TpuMepe KOJIOHO| 
u3 ATjaHTuyeckoro oKeaHa (1°), OcpeqHeHHbIX BeMYHE CKOpOCTH HaKOTWIeHH, 
OCaKOB HeJOCTAaTOUHO JIA ONPeWeJIeHHA BOSPaCcTa OTIe/bHbIX TOPH3OHTOB. | 

CroJib Ke TpyIHO MOKa CYAUTb M O BOSPacTe BCKPBITEIX B OTICJIbHEIX KOJIOB| 
Kax (HallpuMep, cr. 3520) 6oulee APeBHUX TOPH3OHTOB C MOBHIIeHHBIM coqep2Ke| 
HEM B OCaKaX Copr H CaCO;, KOTOpbIe, NO-BUMMOMY, OTParxKaloT Goulee paHHy| 
TeMllepaTyPHble OCIHIJIAMMH WelcTouena. | 

VuctutyT oke 

ieaneien way« CCCP $ VT 1959 

UMTHPOBAHHASA JIMTEPATYPA 


1A. 0. Apxaunreapexut : 
ucTOopHa pasBuTua Uepxoro mops, Van. TANIGCSEN Tosa eva Te Bese re 
Hach pe OnOrHy AH «CCCP 412. (1955) ie) 3 TL biesipiy KO B, I a ne He | 
See 6 (1955). 411. JI. Bespyxkos, JAH, 114, Ne 2 (1957). 5 P.Z. Be 
aeRO tgs pipet $a ee ane VF er, XX sess. Congr. Geol. Intern., 1958 
Se ; , , 2 : E. A. PomManKkesuy, 
7 “ ; es toe Il. Ky se, JAH, 114, Ne 2 (1959). 9 X. M. Caugo ea TEAR 
Ne ( )). I]. JI. Bespyxkos, A. Tl. Jiucunsn, Tp. Komuccun 10 43’) 
u weTBepTHuHOrO MepHona, 13 (1957). 4B. UW. Bapauo B, Jl. A. Ky3abmM 1 
Teoxumus, Ne 1 (1957). ® FS. Brocker, C.K. Turikian, B. C Heeze 
Am. J. Sci., 256 (1958) ; ee | 
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Puc. 3. Paspe3 QOHHEIX oTMOxKeHHH No aAMHHH BI, OGos3- 
HayeHHsl Te We, UTO Ha puc. 2 


| 


Jloknann Akanemun Hayk CCCP 
1960. Tom 130, Ne 2 


ITAJIEOHTOJIO-TH A 


Uuen-koppecnonjent AH CCCP A. Tf. BOJIOP HH 


O POME AJACICYATHUS BEDFORD ET BEDFORD, 1939 
HW CEM. AJACICYATHIDAE BEDFORD ET BEDFORD, 1939 


Ycranopuiennem B 1939 r. HoBoro poga Ajacicyathus c ero resxotunom — 
Archaeocyathus ajax Taylor, 1910, P. u ox. Baadopzpi (1) Buecam B u3y4yeHHe 
pxeolMaT KeMOpHaA Ba BkJiaqa. Ilepppii us Hux — npu3sHaHHe Oomb- 
OH pacipocTpaHeHHocTH topM AByCTeHHO-neperopofouHoro cTpoeHusA Cc Mmpo- 
TOM MOPHCTOCTbIO BCeX SJIeMeHTOB cKeleTa. Bropol — 3To peamu3anna mpel- 
P  eeiae uTo TunoM poga Archaeocyathus Billings, 1861 cnenyer cuntatp 
Archaeocyathus atlanticus Billings, 1861. B. W. Oxyauu, a no3qHee nu uccse- 
{OBaTeJIH CHOMPCKHX aPXeOWMaT NPH3HaIH HeEOOXOAMMOCTH BbIeeHUA pora 
Ajacicyathus, 4HCJIeEHHOCTb BHJOB KOTOporO K HaCTOAUeMy BpeMeHH yxKe 
SHAUHTeEIbHO Ooee cTa. 

K Ha3BaHHOMY BBIINe POY OTHOCATCA BUJB C MeperopoyKamu pasM4HOn 
OUIMIMHbI HM pa3HbIM XaPaKTeEPOM MOPHCTOCTH, TakxKe C pa3sJIM4HOM OPHeEHTUpOB-- 
<OM B OTHOMICHHH OCH KyOKa (paqHaIbHOH MIM Hepavasbuol) u Cc HeOMMHAKO- 
BBIMH THMAMM BHEeLIHE TMPOCTLIX MOP — TO C MPAMOYFOJIbHbIMH KpasAMH, TO 
3aKPYIJICHHbIMH, TO C BOPOTHH4YKOBbIMH BHICTYNaMu UT. J. (3). Takum oOpa- 
OM, PaCIIMPHTeIbHO TOHHMaeMbIe NPH3HAKH POJa NPHBeIM K CO3aHUIO COop- 
Oli rpynmMbl BHAOB, HeCOMHCHHO MIpHHawexKallux K PAY CaMOCTOATEJIbHBIX 
O0B, YTO MpHBOAMT K OOJIbUIHMM OWHOKaM onpeqeseHHi u cTpaTurpadu- 
€CKUX 3aKJIOUCHHH B OTHOMICHHH BMEMLaIOULHX CJIOeB. 

Heo6xogumo yuects, uTo P. u Jx. Bagcopyzpi (*) yrounuin npH3HaKu pora:? 
HapyxKHadA CTeHKa TOHKaA C OMHAKOBbIMH MCJIKMMH TOpaMu, MpaBYJIbHO 
ACTIOJIOMECHHBIMM, OKOO 6 WITyK Ha | MM; TeperopoyKH MpaBuJIbHO pacmoso- 
CHHbIC H MHOPOUHCJICHHbIe, C MOPAMH HECKOJIbKO pa3pexXeHHbIMM HW MeJIKMMH, 
a3MCLICHHBIMH HeMpaBUJIbHbIMM pAaMu, OT 6 JO 7 B Ipesemax WHPHHbI HHTep- 
aJIJIOMa; BHYTPCHHAA CT€HKAa HECKOJIbKO TOJIMMe C NpaBHJIbHO Pa3MelLLeHHbIMH 
Opamu Jo 3 wTyK Ha | MM; MHOra IpHCyTCTBYIOT CTPeMeBUHIe MOPbI, HHOr a 
eT. OTOT AMarHos pola HeCKOJIbKO JedeKTeH H3-3a OTCYTCTBHA YTOUHeHHA 
A3MePOB MOP, TOJM[HHbI NeperoposOK HM CTeHOK, a Takx%Ke U3-3a OTCYTCTBUA 
Ka3aHHH Ha BHeLIHIOIO POpMy KyOKOB. TeM He MeHEEe, COBEPICHHO ACHO, YTO 
cocTaB 9TOrO posa UCCIeELOBAaTeIM YaCTO BKJIOUAIOT BUAbI, KOTOPbIe MO CBOHM 
pu3HakaM K HeMY TIpHHajiexaTb He MOrYT. 

Bowbuaad mpakTuKa W3yseHHA CHOMPCKMX apXeOlMaT NMOKa3bIBaeT, TO 
YUECTBEHHOe TAKCOHOMMYeCKOe 3HAYEHHE Y ABYCTEHHO-MeperopOOuHbIX apxXeo- 
WaT umeroT: 1) rmaqKocTb, HaCTOAIHe WIM JO*KHbIe peOpa HapyxXHOH CTeHKH, 
TCYTCTBHE HIM HaJIMYve YTOJIMEHHH pH COMpAKeHHH ee C Hapy2KHbIMH Kpa- 
MH TleperopoyoK; 2) y meperopoOK YHCMO pAXOB MOP MW UX pacnomowmenue ps- 
aM wn GOecnopamounoe, ocoGeHHO UX chopma (MlocKue wan U30PHYTHIe), 
PHeHTHPOBKa M0 OTHOMIEHHIO K OCH KyOKa, xapakTep HOBOOOpasoBaHuA (pas- 
BOCHHE CTapbIX, BKJIMHUBaHHe HOBBIX OT HaPYXHOM CTCHKH MIM OT TOM M Apy- 
oli), rycToTa pa3MelleHHA, OMpeyeiaemMasd CenTaJIbHbIM KOIpPHUKeHTOM (OT- 
OWeHHe UNCIa MeperopoqoK K AuMameTpy KyOKa B MuMJIIMMeTpax, mo Bosor- 
WHY); 3) TOMMMHAa BHYTPeHHEeli CTEHKH, YHC/IO PAROB ee NOp Ha yuacTKe UHTeP- 
eliryMa, XapaKTep ee CONpsAxKeHMA C BHYTPCHHUMH KpastMu neperopogoK (pes~ 
Oro, NOM MpsMbIM yrJIOM WIM C 3aKPYTVIeHHeM IUBOB WHTePCenTaJIbHOH Ka- 
epbl y BHYTpeHHelt crenKn); 4) OTHOCHTEIbHad WMpPHHa WeHTPaJIbHOH MOMOCTH 
AHTePBaJIbHbIN KOIpPPULMeHT — OTHOMIeHHeE pauyca MoneperHuka Ky6Kka K 
eM4uuHe MHTepBasioma, 110 Bomorguny); 5) popMa KyOKa B mpocTpauctse. 
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Tlockoubky O4eHb MHOrHe 3 ABYCTEHHO-MeperopoOOuHbIX aPXeOlaT, U3 
ucla paHee OMHCaHHbIX, ABHO BbIXOAAT 3a Mpefebl NPH3HaKOB powa Ajaci- 
cyathus Bedford, 1939, umeerca MocTaTOuHO WaHHbIX JIA BbIAeMeHHA UX B 
pA, HOBBIX pogos cem. Ajacicyathidae Bedford et Bedford. ! 

1 Pon Ajacicyathus Bedford, 1939. [uarno3, yka3aHHEM 
BHIIMe, JOMOHAeTCH MpH3HaKaMU: KYOOK MpaBWJIbHbI, Y3KOKOHMYeCKHH, Ha- 
pyKHad CTeHKa rvlaiKad, MeperopoAKu cCTporo pafuaJbHble, Yrsibl MHTePCel- 
TaJIbHbIX KaMeP HeCIlaxKeHHbIe, MHTePBa/OM WHpoKU (40 /s—'/, Auamerpa 
KyOka), Bce nopsl mpocrsie. Tun poga Archaeocyathus ajax Taylor, 1910; 
1O. Ascrpaiua; HuxKHMA KeMOpHit (puc. | a). 

2,.Pon Ascocyathus Vologdin, gen. n. Jmarnos: napyx| 
Had HW BHYTPCHHAA CTCHKH OUCHb TOHKHE, TOHKOMOPHCTHIe, rlaiKue, HO Hempa-| 
BHJIbHO H30PHYyTHIe, C OY4€Hb Y3KHM MOCTOAHHOM UWIMPHHbI HHTePBaJIJIIOMOM,| 
3allOJIHCHHbIM CHCTeEMOM PaBHOMEPHO Pa3MELICHHbIX, HO HepasMaJIbHbIX TOHKHX| 
MeperopooK; BHeWIHAA cbopMa KyOKa HempaBubHad. Tum poga — Archaeocya-; 
thus arteintervallum Vologdin, 1931 (°); P. Huxuan Tepcb, Ky3neuxui Ana‘ 
Tay; HMKHMH KeMOpui (puc. | 6). 

3. Pox Subtilocyathus Vologdin, gen. n. Juarnam 
HapyXHad WH BHYTPCHHAA CTCHKH OYeHb TOHKHE, HO XOPOIO COX paHAIOUINt 
cbopmy KyOKoB OouIbuelH “aCTbIO Y3KOKOHHYeCCKMX; MHTePBaJJIIOM, WHPHHOr| 
oxono 1/3 paquyca, 3anomHeH CHCTeMOli OYeHb peXKHX TOHKMX MeperopojoK | 
Pa3MCLLCHHbIX HePaBHOMePHO, S3HAUMTeIbHad YaCTb KOTOPHIX MpeCTaBweHé 
3auaTOUHbIMH WIM HEMOJIHBIMH MeperoposKaMH, MOKa3bIBalOWMMH CerTaJIbHbI(| 
KoaPPUuLHeHTE! B Mpezenax 1,0—2,0. Tun poga Archaeocyathus subtilis Volog} 
din, 1932; p. Jle6eap, yuacrok Mpanosckul, Antali; BepxHue rOpv30HTHI HU) 
Hero KemMOpua (puc. | @). 

4.Pon Gorskinocyathus Vologdin, gen. n. J[narnos} 
HapyXHad WH BHYTPCHHAA CTCHKH TOHKHe, HO BHYTPCHHAA HECKOJIbKO TOMI) 
OHM OOpa3yiOT KOHHMYECKHE HIM WUIMHApMYecKHe KYOKH HeMpaBHJIbHOrO CTpoe} 
HHA, C MHTEPBaJIJIIOMOM JO 1,2 MM WIHMpHHOHU, 3aMOJIHCHHbIM TOHKHMH, MJIOCKHMI} 
WIM M30rHyTbIMH (YacTO) NeperopoyKaMu, pacNOJIOxKeHHbIMH HepaduaJIbHOo} 
MONe€PCYHHKM HMHTePCelTabHbIX KaMep HMEIOT BH MPAMOYFOJIbHUKOB C OTHO} 
WIeHHeM CTOPOH oKOsIO 3: 1. Tun poga — Archaeocyathus gorskinensis Volog 
din, 1940; palion c. Topcxuno, Benaa ropka, Camaup; mepexogupie c10M 3} 
cpeqHemy KemOputo (puc. | 2). | 

5. Pog Neocyathus Vologdin, gen. n. J[uarnos: KYOKI| 
Y3KOKOHHYCCKHE C MPOMOJIbHO CKayaTOH Hapy KHOU CTeEHKON, YacTO yruOBaTOr¢) 
NOnepeyHoro CeyeHHA HW C MpaBMJIbHOK ClerKa YTOJIMeCHHOH BHYTPeHHeH CTeHKOIl 
KOHMYeCKOH cbopMpl. Ileperopoyku mo MpevMyecTBY OPHCHTHPOBaHb! Hepat 
aJIbHO. Mx HoBpooOpa30BaHHe OCYIIeCTBIAOCb MyTeM pacienmenua. Bce cKe| 
JICTHDI€ BICMeHTE! KYOKa OTIHUAaIOTCA rpyOocTbio YcTpOucTBa HM OTHOCHTEJIbHO!| 
TOMMMHOH. $llonepeyHuKH HWHTePCeNTaIbHbIX KaMep, JlaxKe COCeMHHX, BeCbMi! 
BapbupyroT mo dopme. Tun poga — Archaeocyathus laevus Vologdin, 1940| 
Topupli Anta, yuacroxk VMpanoscxuit, 3anaqupii Cann — p. Canamrpikrom 
JeBbIi MpHTOK p. AOakaHa; HM3bI cpefqHero KemOpua (puc. | 0). 

6. Pon Turgidocyathus Vologdin, gen. n. Tuarnosi 
KYOKH MIpaBHJIbHbIe KOHMUeCKMe WIM YSKOKOHMYeCKHE CO CrviaxKeHHbIMH JO) 
HbIMM peOpaMH BCMeCTBHe OTYCTIHBO BLIPaxKeHHOrO Typropa B MHTepcentasB| 
HbIX KaMepax. BuyTpeHHasd CTeHKa OTHOCHTeIbHO yTomMeHHad. IleperopogKil 
TOHKHE, IIPCHMYLWIECTBEHHO PafMaJIbHble, HO B M€CTAX BKJIMHMBaHWA HOBbIX epee 
POPOMOK MpOMOIbHO WaBHO U3OrHyTHIe. YIibl HHTCPCeNTAabHBIX KaMmep crsay 
xeHBI. Tum poza — Turgidocyathus ippolitovensis Vologdin, sp. n.; 3amapi 
HB Cau, Oacceliu p. AOakaua, kmiou Unnomutos; sepxHeMOHOKCKas CBUTas 
cpequni KemOpuit (puc. | e). i 

7% Pox Rotundocyathus .Vologdin, gen, no) iim 
rHO3: KYOKM 1paBHIbHOH KOHMYECKOM MIM y3KOKOHMUeCKON opp c rmaqKos 
Hap Yy2KHOM CTCEHKOH, OOINHO TOHKOMOPHCTOM UM C YTOMMEHHOM BHYTPeHHelt cer 
ko. Ileperopogku npaBusbupe paMasibHEle. BuyTpeHHue yruibl wHTepce 
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>. 4. a— Ajacicyathus ajax Taylor, 1910, momepeyHoe cevenue, 10X, HHxKHUH KemOpuit, IO. Apctpa- 
1; 6— Ascocyathus arteintervallum Vologdin, 1931, momepewnHoe ceueHue AByXx 9K3emnuIApoB, 2X, 
KHuM KemOpuit, p. H. Tepcb, Kysneuxuli Anaray; e — Subtilocyathus subtilis Vologdin, 1932, none- 
Hoe cetenuve, 4X, yuacrok Msanoscunit, p. Jledeqb, Antal; 2e—Gorskinocyathus gorskinensis Vo- 
din, 1940, momepeunoe ceuenue, 6X, mepexoguble cou K cpequHemy KemOpuio, c. Topckuno, Benaa 
Ka, Canaup: 0 — Neocyathus laevus Vologdin, 1940, monepeanoe ceuenue, 6X, HH3bI cpeqHero KeM6- 
i, CAHALITHIKTOJbCKHM TOPH3OHT BePXHEMOHOKCKOH CBUTHI, San. Caau: e — Turgidocyathus ippolito- 
sis Vologdin, sp. n., nomepeunoe ceyenue, 5X, HHSbI Cpefquero KeMOPHA, BeEPXHEMOHOKCKaA CBHTA, 
Mnnowutos, 3an. Casu; oc — Rotundocyathus rotaceus Vologdin, sp. n., monepeuHoe ceyeHue, 4X, 
bl cpeyuHero KeMOpua, p. JleGexb, Antat; 3, u—Sclerocyathus scrofulosus Vologdin, sp. n., wacTb 
epeunoro ceyeHuaA, 8X u noMepedHoe ceueHHe 4X, BepXH HWKHero KemMOpua, p. Enucet, npoTus 
Iarounap, Typa; x —Echinocyathus bilateralis Vologdin, sp. n., uacTb nonepeunoro ceuennaA, 2X, 
KHHH KeMOpuu, p. Kapacyr, Tysa; #2— Serratocyathus echinatus Vologdin, sp. n., uactb nonepeu- 
O ceueHusx, 4X, BepxXuw HuxKHEerO KemOpua, Pp. Euucei, mpotus r. MWlaronap, Tysa; m — Plicocyathus 
ssnyi Vologdin, sp. n., monepeunoe ceyenue, 5X, HH3bI cpequero KeMOpua, Pp. OnneTak, xp. J\Kargn, 
Jlanbuul BoctTok. 


TaJIbHbIX KaMep 3aKpYIvIeHbl, a HapyXHbIe — HeT. Tun pola — Rotundocya- 
thus rotaceus Vologdin, sp. n.; Popup Anta, p. Jle6enb; Bepxu HMxKHErO 
KeMOpHA WIM Mepexogupie con (puc. | a). 

8 Pork-Selerocyathws” Voom sige cnr e st: JImarnos: 
KYOKH MpaBWJIbHbIe Y3KOKOHHYCCKHE C TepexXOZaMu K IMJIMHApMyeckon ope, 
C rulaQKOH HapyxKHOM CTCHKOM, HMEIOLCH BOPOHKOBHHbIe NOPHl. BuyTpenHaa 
cTeHKa UYTb TOME, C MpocTHIMH NopamMH. Obe cTeHKM MMEIOT AOMOMHUTCJIbHBIM 
NpusMaTuyecku co, HapyxXHad —CHapyxXU, a BHYTPeCHHAA — CO CTOPOHBl 
IeHTpasIbHOK mosoctu. Tleperopoxku MpaBHJIbHble, NIOCKHe, PaBHOMePHO pa3- 
MeIICHHBIe, paiMavibHpre. Bce fByrpaHHble yrJibl MHTePCelTa/IbHbIX KaMep 
cruiaxeuni (puc. | 3, wz). Tun poga Sclerocyathus scrofulosus Vologdin, sp. nov.; 
Tysa, p. Euuceii, mporus r. Wlaronap, Bepxu HuxKHerO KeMOpHaA. 

9, Pox Echinocyathus Vologdin, gen.n. J[marnos: kyOkH 
C rlaKOli Hapy2KHO!t MOBepXHOCTbIO, C OTHOCHTEbHO TOHKOM Hapy2KHOM CTeH- 
KOH HM HECKOJIbKO YTOJIMeCHHOH BHYyTpeHHeH. Hapy2kHas CTeHKa MMeeT MIpOcTbIe 
TIOPbl, a BHYTPCHHAA BOPOHKOBHIHHIe, C pacTpyOoM B CTOPOHY IeHTpPaJIbHOM 
mosocTu. IleperopogxkKu mpaBusJibHble, MlocKNe, paduasibuble. Yrsibl MHTepCen- 
TaJIbHbIX KaMep HecrijaxeHHbIe. Tum poya Echinocyathus bilateralis Volog- 
din, sp. n.; Typa, p. Kapacyr; nwKuui kemOpuh (puc. | &). 

10, Pog Serratocyathus Vologdin, gent» Auarnom 
KYOKH KOHMYeCKOM COpMbI C TlaqKOH HapyxXHOH noBepxHocTbio. HapyxHaa 
cTeHKa TOJIMLe BHYTPeCHHeH HM MPpOHH3aHa BOPOHKOBUAHHIMH MOpaMn, PaciHpAIo-| 
WMMUCH KHapyxuv. BuyTpeHHaAd cTeHKa c mpocTpimu mopamu. Ileperopoxku 
MIOCKHe, TOHKHe, pakuastbubie. Tun poga — Serratocyathus echinatus Volog- 
din, sp. n.; Tysa, p. Enucet, mpotus r. Waronap; pepxu HwxKHero KeMOpHA: 
(DMG? tle1). 

Il. Pog P bi.cw’ e@yash us: Wolo? Gian \ "enn ee 
KYOKH KOHHYeCKOH CPOpMbI C CHJIbHO BbINYKJIbIMH JOX%KHbIMM peOpaMu u C Yy3- 
KMMH KaHaBOOOpasHbIMM U3rHOaMH Y Hapy2KHBbIX KpaeB neperoposoK. [lopu-: 
CTOCTb 9TOM CTCHKH, NO-BHAMMOMY, Pa3MellleHa HepaBHOMePHO, IIPHYPOUHBaACb 
IIPCHMYUeCTBEHHO K YNOMAHYTHIM KaHaBKaM. BuHyTpeHHAA CTeHKa CJlerKa YTOJ- 
ueHHad. BuyTpeHHHe yrvibl HHTePCenTaJIbHBIX KaMep cJlerKa crulaxeHbl. Ile-, 
peropodku MIOCKHe pafMaJIbuble C HeEACHOM CuHcCTeMoH MopucTocTH. Tun powa, 
Plicocyathus krassnyi Vologdin, sp. n. (puc. 1 m), Jlambuni Bocrox, xp., 
JiKarypl, p. OHHeTAaK; HM3bI cpeqHero KemOpua (?). 

OnbiT H3y4eHHA OCTATKOB apxeomMaT U3 KeMOpna CCCP no3sBosser CUUTATS, , 
UTO TIPH3HaKaMH BUa Ws CeNTONAeH ABJIAIOTCA Pa3JIMUNA B PasMepax CKeUeT- 
HbIX 3JIEMCHTOB, CBOHCTBeHHbIX poy. IIpexe Bcero STO CeNTAaJIbHbIli H MHTEDP-, 
BaJIbHbIN KOSPPUUHEHTH!, TOJILMHA QIEMCHTOB CKeseTa, UX PaSMePbI HM OTHOCH-. 
TeJIbHOe PaCOJIOReHHE UX NOPHCTOCTH, TOrLa KaK THMbI MOP ABJIAIOTCA MpPv3Ha-. 
KaMU pola WIM axe Ooulee BLICOKHX KaTeropuit. ! 

B cBxi3H C HOBbIM MOMOJHEHHEM aBTOP CKJIOHEH CUNTATb cocTaB cem. Ajaci-, 
cyathidae Bedford et Bedford cmegyrouyum: Ajacicyathus Bedford et Bediord,, 
Archaeocyathellus Ford, Densocyathus Vologdin, Nevadacyathus Okulitch, : 
Orbicyathus Vologdin, Septocyathus Vologdin, Urcyathus Vologdin, Vent-, 
riculocyathus Vologdin, Urcyathus Vologdin, Archaeofugia Taylor, Sibire-, 
cyathus Vologdin, Ardrossocyathus Befdord et Befdord, Copleicyathus Bed-, 
ford et Bedford, Loculicyathus Vologdin, a taxxxe 10 Hopbix pOwoB. 

Tlaneontonornyeckult MHCTATYT Tloctynuuo , 

Akaylemun Hayk CCCP 21 VII 1959 
UWHMTHPOBAHHASA JIATEPATYPA 

1A.T. Boaorgun, Apxeounatsi, JonomH. cratba B pycck. way. K. Llutrenb, PyxKo- 
BOACTBO Mo MawteonTosoruu, 1932. 7 A. T. Bonoryun, ApxeomvaTs u pesyabTaTel UX 
usyyenua B CCCP. IIpo61. Mameont., II—III, May. MrY, 1987. ® A. T. Bouorgu H, 
Atnac pyKoBol. cbopm ucKon. d@ayH CCCP, 1, KemO6pui, 1940. 4A.T. Bonorgun,. 
JIAH, 111, Ne 4 (1956). *® A. T. Bonorgwh, Acta Paleontol. Sinica, 5, Ne 2 (1957). 
6 V. J. Okulitch, Archaeocyatha. Treatise on Invertebrata Paleontology, P. E., Geol. 
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ITTAJEOHTOJOVH 


J. K. FABYHMA u O. HJIMECKY 


O MEPBOM HAXOAKE OCTATKOB PHrAHTCKHX HOCOPOrOB 
W3 CEM. INDRICOTHERIIDAE B PYMbIHHM 


(ITpedcmaeaeno akxademuxom A. JI. AHwunom 4 VIII 1959) 


Ene HeqaBHO OblJIO IPHHATO CUHTATb, UTO OJIMTOILeHOBbIe H HH2KHEMHOLCHO- 
ple THraHTCKWe HOCOPOrH, COCTaBJIAIOULMe CeM. HHApHKoTepuung (Indricothe- 
idae), OOuTaM TObKO Ha TeppuTopun Asuu. OfHako HOBeliMe ucceqOBa- 
UA MOSBOJIMIH SHAUMTeIbHO paClIHPHTb OOsacTb Obluloro pacnpocTpaHeHua 
(HX HCKONaeMbIX HOCOporooOpasHbIxX. B HacTOAMee BPeEMA HAM H3BECTHO, ITO: 
BepXHeM OvIMrolene Ha tore ’py3uM cyllecTBOBaJ CBOeOOpasHbIit WpelcTaBH- 
ib HHA pHkoTepHuy — Benaratherium (*). Mmeetca Take yKasaHue Ha TO, 
rO B BEPXHeM OJIMPOMeHe HIM HAXKHEM MHOWeHe MHAPHKOTepHu WocTurau Tep- 
uTopuu IOrocuiaBun (’). Hakoneu, B 1958 r. Ham yfaocb ycTaHOBUTb IIpucyT- 
(Bue 3yOOB HHAPHKOTepHu B OJIHFOWCHOBLIX KOHTHHEHTAJIbHEIX OTJIOKCHHAX 
PpaHCHJIbBaHuu (cow Tuka). OTH MCKOMaemble OCTAaTKH MpeACcTaBJAIOT HCKWIIO- 
ATeJIbHbIM HHTepec, TAK KaK MHAPHKOTepHH JO CHX NOp HUKeM He ObIJIM ONHCAaHbI 
3 Esponbt. Huxe npHBoxATcA HeKOTOpble CBEMeHHA, KacalolllHecd reowornyue- 
SAX YCJIOBHH MeCTOHAXO*KJCHHA 3YOOB HHAPHKOTepHU B TpaHCHJIbBaHHH, HM UX 
DaTKOe ONNCaHHe. 

OcTaTKH HHAPHKOTepuuy OblvIM OOHAPyKeHbI OHM H3 aBTOPOB HacTosulel 
imeTKH (O. Mauecky) B KBaplleBbIX Meckax cloeB Tuka, OOHaKalOUlMXCA B BBI- 
100TaHHOM WITObHe B MecTHOocTH Tropa (Kayxckaa 06.). UTro6nl oTyerTiHBO 
ENCTABUTb ceOe cTpaTurpaduyecKoe MOJORKeHHE KOCTEHOCHOFO FOPH3OHTA B. 
Ope, OSHAKOMUMCA CO CX€MATHYECKHM pa3pe30M OVJIMFOMeHOBbIX OTJIO*KeHHH 
ou Tuka), Da3BUTHIX B TpaHCHJIbBaHcKom Oacceline (puc. 1). 

Ceppie Mepremu u mecuanuKku co Scutella subtrigona Koch, ornocauineca 
cnoaim Mepa (a), NogcruaaloT con Tuka, KOTOpble HaYHHAOTCA OeJIbIMM CJIIO- 
ICTbIMM NecKaMu (6) MH 3asleratolleH Hay] HAMM MayKOl MepecaMBalouluxcsA Ce- 
IX Mepreslel, KeJITOBATO-CepbIX MeCKOB, CBETJIO-CepbIX MeCuaHHKOB UM MOJIMMHK- 
JBbIX KOHTOMepaTos (e). Bplitie culemy!oT cepble NecKN H MepredH C Mpocuon- 
IMU 2KeNe3HCTHIX MWecuaHukoB (“), cogepxkautux Melanopsis hantkeni Holm. 
Cyrena semistriata Desh. (B 9TOM culoe BCTpeyaloTCA 3asexKu Oyporo yraa, 
clulyaTupyembie B Tuke, Temauie u Berape). Jlanee usytT cepoBaTo-3eseHble 
WOJUCTHIe MecKu (0), ClaHWeBble PIMHbI HM Mepre.iH (2) H rIMHHCTHIe Meprevn (9) 
Cyrena semistriata Desh., Lucina sp. u pyro dayHou. Oru MepreaH H raHHbl 
PEKPBITbI WauKOli GesbIX KBaPIeBbIX MeCKOB, COMepKallUX OCTATKH HHAPHKO- 
puny (3). Ha Kocrenocublx mecKax 3aJleraloT CepOBaTO-3eJIeHbIe HM KPpaCHOBa- 
l@ rIMHUCTHIe Meprenu c Cerithium margaritaceum Brocc. (wu) mu cwexytoulue 
lle Cepble MepresH, NepecsiavBaloulvecsd C yIJIMCTbIMH CJlaHWaMM M PaJieuHH- 
imu (x). B 3THX cnoax oOHapyxeubl Cerithium margaritaceum Brocc., Cy- 
na semistriata Desh., Melanopsis hantkeni Hofim. u Apyrue mostockH. 

Bepxuaa vacrb coep Tuka lipeycTaBsieHa IMHMCTbIMH MepreJAMH, Necua- 
[IKaMM M MWecKkaMH (2, M, H — COOTBETCTBEHHO), COJepKallluMu Corbula sp., 
ena semistriata Desh. u Corbulomya triangula Nyst. Ha BepxHetukcKux 
OAX gayleraloT KBapleBble KaOJIMHUCTbIe Meck (0), MpHHamexkallne yrxKe: 


osm ?KumOopa. 


Toman (°) u Kox (7) orHocat con Tuka K cpeqHemy OJIMrolleHy, Koma 
(°), Pounany u Cayna (°) — K cpeqHemy oHroleHy M K HUKHeMy OTIeJy BepX 
Hero ovroueHna. MUnuecky — K BepXHemy OJIMroleHy. 
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Puce. 1. Cxematuyeckuit 


Pa3pe3 OHTOWeHOBLIX 
OTJoxKeHHH Tpanciib- 
BaHHH (cow Tuxka) 


WIM, CKOpee, BePXHeOJIHFOWeHOBLI Bo3spacT cioeB TuKka. II[punagmexnoctt} 
STHX CJIO€B BepXHemy OJIMrOMenHy MpexcraBsseTcA Oomee BEPpOATHOM MoTOMy, 4TC 
MUrpalivio HHApukorepves us Ientpanbuoh A3snu B Exspony ecrecrsennet) 
M103 {HEOJIMTOWeHOBOe BPeMA, 4YeM B CpeHeM Osnrolexe| 

Becbma cJloxKeH BoNpoc O NyTAX pacceeHuA nHApuKOTepues. Mp He BUI. 
OCHOBaHMA WIA NOMyUleHHA B BepXHeM OJIMTOlleHe CeBepHOrO MyTH Murpalun (xE| 
Kasaxctana yepe3 Pyccky!0 paBHuHy), CyllecTBOBanuve KOTOpOrO Mpeqnovaratoi: 
Ilerponvesuy u Tennyc (°). Yuntbipad Hammune OcTaTKOB HHAPHKOTepHHy I 
BePXHEOJIHTOMCHOBLIX OTJIOXKeHHAX 1ora Tpysuu u, ObiTh mMoxer, IOrocmaBun | 
MOXKHO JONYCTHTb, YTO MyTb MUrpallMM MHAPMKOTepHeB MpOXOAU B BepXHeoH 
TOIMeHOBOe BpeMA, CKOpee MO TeppuHTopHu Manow Asuu. Onako BO3MOx%KHO | 


TIpeINOJIOMKUTb B 
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Takum 06pa30M, BONpoc O TOYHOM reoJIOrHyeCKOM 
Bospacte culoeB}TuKa AO CHX Nop ocTaeTca CIOpHbIM. 

OcraTKH MHpukoTepHuy, HalijeHHble B KBapIleBblx 
meckax Tuka, Mpeycrasenbl nowTu nomHpim M’, BHyT4 
peHHeli uacTbio P? 4 He3HaYHTeJIbHbIM OOJIOMKOM HY2KHErC 
mMoispa (M, uau M,). UccneqoBanuio moyjaiorca Nep- 
BbIM WH OTYaCTH BTOPOH H3 yKa3aHHbIX SK3EMIMJIAPOB 3y- 
6oB. 
M? (puce. 2, cM. Bksleliky K cTp. 404) meBow CTOpOHB| 
IpHHalexkal, cyqA mo cpequel crepTocTu 3y6a, BIOJIHE 
B3pocs10li oco6u. Pasmepprero (quiMHa 70 MM, WIMpuHa 85 MM} 
BbICOTa 9KTOMOa B CepeqHHe 35 MM) HaXOJATCA B penesmay} 
V3MCHYMBOCTH HX Y IPYFuX HHAPHKOTepueB. OKTOMOPc1aoe 
HaKJIOHeH B CTOPOHY BHYTPeHHero Kpad UW 3aMeTHO CKOLIeF 
K HallpaBuleHui0 ocu 3y6a. Oba monepeyHbix rpeOus, Mpo; 
ToNOm WH MeTaod, MOUTH MapaebHbI Apyr Apyry ¥ 
KOCO HallpaBJIeHbl CNepequ BHYTpb. CpeqHaAA OJMHKE! 
JOBOJIbHO WMpOKas, 3amHAA — y3Kaad MH MewKaa. Ckula| 
JOUKM Ha 39KTOMOme [HM Ha MonepeyHbIx rpeOHAX smHOC} 
OTCYTCTBYIOT, JIM6O BeCbMa CJ1aO0 pa3BHTbI, HCUe3aH KE 
TIpH cpeqHeH cTeneHW H3HalIMBaHua 3y6a. BopoTHuyor) 
CHJIbHee pa3BUT’ Ha Hapy2XKHOH HU ';MepeqHeH cTopoHay) 
3y6a, 4eM Ha BHYTpeHHeH H 3aqHel. 

U3 ocodenxoctelt P? (puc. 3, cM. Bksleliky kK crp. 404) 06:) 
patilaeT Ha CeO BHUMAHHe OTKJIOHEHHE Bilepey OueHb KO-| 
poTKoro metauso(da. 

Takue apxXawyecKHe MpH3HaKH, KaK OTHOCHTEJIbHC| 
OUCHb He€3HaUHTeIbHad BhICOTa KOPOHKH UH, TMO-BHAMMO-| 
My, MOJIHOe OTCYTCTBHe CKJIaqoyeK Ha NoMmepewHslx rpeG-} 
HAx¥M?,*cOuxKaloT Ky xKCKy!0 {popmy co cpexHeouH-| 
roweHoBbImM Indricotherium, kotoppii, mo Tpomosoti (°), 
BkKuO¥aIOT B ceOs u Baluchitherium (*). 

OtumunaA OT HuxKHeMMOLeHOBOrO Paraceratherium (?), 
MMEIOULErO OTHOCHTEJIbHO BbICOKOKOPOHKOBEIe 3YObI, Kak! 
HaM KarkeTca, Ooslee 3HayHTeMbHBI. OG OTHOLWIeHHH 1| 
3aKaBkascKomy Benaratherium cyquTb TpyqHO, Tak Kar} 
BePXHHe KOPeHHble 3yObI MOcIeqHerO MOUTH HeM3BECTHEI | 
OHaKO OTHOCHTeJIbHO OUCHb MEJIKHe pa3Mepbl OeHapa 
TepHA, MO“HAalleMy MHeHHIO, UCKJIOUaIOT BO3MO%KHOCTI| 
COJIMMKEHHA C HMM’ KJIY2KCKOFO MHAPHKOTepHA. 

XOTA Kly2KcKad PopMa He Momaerca WoKa TOUHOM)| 
ONpeeJICHHI0, MbI MWOJlaraeM, 4YTO ee OOMbIUIAaA 6.1M30CTI] 
K CPeQHeOJHTOWeHOBOMy MHJPHKOTepHiO, YeM K HEX} 
He€MHOMeHOBOMY MapallepaTepuio, yKa3biBaeT Ha cpeqHe 


y 
{ 


j 


TO B HHKHEM MHOWeHe pacceyleHve HraHTCKHX HOCOPOroB OcyllecTBAAOCb 
*Ke H 110 yKa3aHHOMy CeBepHOMy IlyTH. 

Tlanbuetuime MoucKM UM UCCMeMOBaHHe MCKOMAaeMBIX OCTAaTKOB HHJpHKOTE- 
MM, B OJIMrOWeHe M HMXKHEM MHOLeHe TpaHCHJIbBaHHN, BeEpOATHO, MO3BOMAT 
CBeETHTb PJ, BaXKHbIX MOMCHTOB B HCTOPHH STOM rpyNlbl CBOeoOpasHbIX PMraHT- 
KMX HOCOPOPOB HM BbIACHHTb CTpaTurpaduyeckoe 3HayeHHe ee OTICbHbIX Mpel- 
“aBuTeviel. 


| Iloctynuno 
| 3 VIII 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1Jl. K. Pa6yuua, oxn. AH ApmCCP, 21, Ne 4 (1955). % F. Cooper, Phyl. 
rans. Roy. Soc., B, 212 (1924). %K. Hoffmann, Féldt. Kézl., 9, 5—6 (1879). 
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Jloxxagn Akagemun nayk CCCP 
1960, Tom 130, Ne 2 


Pte pee eS i 


IT AJIEOHTOJIOL Hf 


A. B. WBAHOBCKHH wu JI. A. JIABPOBA 


HAXOJIKH OCTATKOB UIECTHJIYUEBbIX KOPAJIJIOB 
B MEJIOBbIX WH MAJIEOTEHOBbIX OTJIOKKEHU AX 
3AMAWHO-CHBUPCKOH HH3MEHHOCTH 


(ITpedcmaeaexno akademukom A. JI. Anwunom 13 VIII 1959) 


Jlo HacTosulero BpeMeHH B TpyaX Pa3JIMYHbIX ABTOPOB, MOCBAMLeCHHBIX 
H3y4eHHIO CTpaTUrpauu Me3z030lcKHX WH KaHHO3OHCKHX OTIO*KeHHH SataHo-, 
Cu6upcKol HH3MeHHOCTH, B CIMCKaxX (bayHHCTHYeCKHX OCTATKOB OTCYTCTBOBAJM| 
Ie€CTHJIYYeBbIe KOpaJIbl (CKlepakTHHHH). B pesydbTaTre MocweqHUXx UCCcIeLO- 
BaHUl MpeycTaBuTesu ITOH rpyNNbl OPraHv3MOB OblIH OOHAPyXKeHbl B HECKOJIb-= 
KMX y¥acTKax pacCMaTPpHBaeMOH TepPHTOPHH, B YaCTHOCTH B CKBaxKUHAX, Mpooy-4 
peHupix Hopocu6upcKuM TeppHTOpHaJibHbIM TeOMOrHyeCKHM yIIpaBJIeHHeM}) 
(HTTY) B 6acceline cpeqHero uU BepXHero TeyeHHA p. Bax, a TakxKe B pahouey 
Happimckol pasBeqouHol mviouanu (puc. 1). 

B 9THxX WyHKTaX COTPpyqHuKamMH CuOupcKoro Hay4HO-HCCeqOBaTeJbCKOTO | 
MHCTHTYTa TeOJIOrHH, reopu3HKH WH MHHepasbHoro chipbaA (CHMHIT u MC) uj 
VMuctrutyta reojorun uv reodusuku CudupcexKoro ormenenua AH CCCP 6pis10 co6-} 
paHo 23 o6pa3ila WecTHJy¥eBLIX KOpaJJIOB, KOTOpble, Kak NOKa3aJiu HalllH MC-| 
CJI@IOBaHHA, MpHHaliekKasIH JBYM pa3JIMuHbIM poyam — Leptoria Edw. et} 
Haime u Stephanophyllia Michelin,— kay u3 KOTOpEIX MpelcTaBeH oOf-| 
HAM BYJOM. Hwxxe MpHBOAHTCA ONMCaHHe M€CTOHAXOKMECHHA STHX KOPaVOB. | 

[IpeqctaButTesM NepBoro M3 yKa3aHHbIX POJOB OblIH OOHAPyXKeHbI B CKBa-| 
#uHe Ne 7 Baxckoro npoduia Ha riyOune 365 M B 3eJICHOBAaTO-CepbIX PIMHHCTHIX} 
aJeBPOMMTAaX C PlayKOHHTOM. Bospacr STHX OTJOMKeHHH NaTApyeTCA Kak Maseo-| 
ICHOBbIM Ha OCHOBaHHM OOHapyKeHHOrO KOMMJIeKkca PopamunUdep (onpenere-| 
Hud M. B. Yuraxopoi): Proteonina aff. difflugiformis (Brady), Reophax scor-{ 
piurus (Montfort), Ammobaculites aff. foliaceus (Brady), Haplophragmoides}| 
aff. excavata (Cush. et Watt.) u gp. . 

TlepeuncsieHHble BUbI WIMPOKO paclipocTpaHeHb! B HWXKHeM yacTH Mavsieoe-| 
HOBBIX OTJOXKeHHH SatayqHo-CuOupcKoh Hu3sMeHHOcTH (30Ha Ammobaculites} 
foliaceus (Brady) u Bathysiphon sp.). 

B cxBamuue Ne 22 Toro xe npodusia Ha rtyOuHe 255 M 4 B CKBaxkuHe Ne 23) 
Ha rutyOuHe 347M B TEMHOLBETHBIX 3CJICHOBATO-CepbIX TJIMHHCTHIX aJIeBpOJIMTAX| 
C Play KOHHTOM H *KesBaykamu (Pocwoputa OblJId OOHaPyXKEeHbI MeJIKNE OJMHOUHBIE 
KOpaJIbI Apyroro TuMa, OTHECeHHbIe HaMH K poy Stephanophyllia. Copmecruo} 
C MOCeqHHMH ObII HaleH AaMMOHNT, ONpenenenHp MW. I. Kaumopolt kak Ba- 
culites cf. anceps Lamarck var. leopoliensis Novak, umpoxko pacnpocrpaHeHHbIi| 
B MaacTPHXTCKHX OTMORKeHHAX SananHok CuOupu, a Take UM3BeCTHHIM B CHH- 
XPOHHYHbIX OOpasoBanuaAx Ykpanubl, Kpbima, KapKasa, Bocrounprx Ampnyt 
Tepmanuu, Jlannu u apyrux paiionos. Kpome Toro, 3yecb xe Obi BCTpeueH| 
XapaKTepHbIH KOMIJIeKC MaaCTpHXTCKUX cbopamuHudep (onpenenenua E. J. Bo-t 
romAkoBoli): Nodosaria sp., Eponides sibiricus Nezkaja, Epistomina supra-| 
cretacea Balakhmatova, Pullenia sp. 

KopaJlibl Toro xe THIa, Tak%Ke B MOpOAaX MaaCTPUXTCKOrO Bospacta, OBI) 
oOHapyxeup A. C. Tapacosoli B ckBaxknue Ne 28 B mpegenax Happimckoli mou-| 
CKOBO-pa3BeOuHOH Tviollayy. 
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epaTypy BOybI (OHA He JOuDKHAa 
MycKaTbes HwxKe -+4,5°), 

Takum o6pa30M, Ha OCHOBaHHH 
aulvX HCCJIefOBaHHH , MOXKHO cye- 
aTb BbIBOMOTOM, YTO B Tpeyesax 
KasaHHOro = palHoHa o6pa30BaHue __[Arercanaponenos) 
CaqKOB MaaCTPHXTCKOrO H Maveo- 
€HOBOrO BO3pacTa JOJDKHO ObIJIO 
POMCXOAMTh B UpHOpexKHol vacTu 
OTKPHITOrO MopcKoro Gaccelina HOp- : 
MaJIbHOH COJIeHOCcTH. KocBeHHbIM NOJ- Pee Oe. ey 
TBepxKeHHeM 9STOFO MpesnoOxeHHA ae 
cJy2KaT OOHAPY2KeHHbIe BO BMelilalo- 

WAX Wopoyax 3epHa PlayKOHHTa HUH pyc. 1. Cxema pacNOOKeHHA CKBaAKUH, U3 
KOHKpelluu cocdoputa, (bopMupoBa- KOTOPbIX OblIM ONpefemenbl OCTaTKM wecTH- 
HM€ KOTOPbIX TaK2Ke IIPOHCXOMUT Ha JYTCBAIA KODA AOE 
HeOOJIbIUUX TuyOuHaXx. 

IIpupoyquM KpaTKoe onucaHue yCTaHOBJIeHHOrO HaMH HOBOrO Bulla — Ste- 
ohanophyllia cretacea sp. n. 


Tun COELENTERATA Frey et Leuckart, 1847 
Ksacc ANTHOZOA 
Ehrenberg, 1834 
Tloakxmace SCLERAKTINIA Bourne, 1900 
(=HEXACORALLA Haeckel (part.)) 
Cem. MICROBACIIDAE Vaughan, 1905 
Pon Stephanophyllia Michelin, 1841 
Stephanophyllia cretacea Ivanovsky, sp. n 
Puc. 2 (cm. BKaeliky k. cTp. 404) 


Tonotun. O6pasen Ne 2/1, CHMMITuMC. Baccetin p. Bax. Ckpaxkuna Ne 23 
HTTY), ray6una 347 m. Maacrpuxr. 

Jiu aruos. Menkue (He Gonee 7—8 MM B TOnepeyHHKe) OJHHOUHBIC KO- 
Jab WYTOBULecOpasHol cbopmbl. PasBuTbl HeEMHOPO yTOVJILLeHHbIe CerTE Tpex' 
[OPAAKOB: CeNTHI NepBOro NOpAKa MOXOMAT LO OCH; CeNTHI OOJIee HUSKUX NopsAL- 
(OB PaBHbI COOTBETCTBeEHHO */, H 1/3 QJIHHbI MepBbIX HM OObIYHO IIPHCOeAUHAIOTCH 
. HAM CBOMMH BHYTPeHHHMMH KOHIaMH. []nacTHHKH CM@XKHbIX CeIT COCKMHCHbI 
MHanTuKydamu. J,{uccellHMeHTbI He pasBHTHI. 

3Sameuauna. JJo nactoslero BpeMeHH MpescTaBuTesH JaHHOrO poja 
} HCKONAeMOM COCTOAHHH ObIJIM OOHAPy2KeHbl HCKJIOUNTEIbHO B KaliHOSOHCKUX 
TNOKeHHAX. YCTAHOBJIeHHbIe HAM JK3EMIVIAPbl NpuNHaviexkaT WpeBueliliiemy 
i3 H3BECTHBIX BUOB poga Stephanophyllia u aBatoTca B TO Ke BpeMsA Handowee 
[{€EMKOPOCbIMU HM MPHMATHBHO OpraHv30BaHHbIMH (*opMaMyi. 

MecTOHaxoxKAeHHne, pacnpocTpaHeHHeH BOSP act. 
Janajuaa CuOupb (Oacceitu p. Bax u patton moc. Happim na p. O6n). Maacrpuxr. 

Ipegcraputenu poga Leptoria He MOrJIM ObITb ONpeevIeHbl C TOUHOCTbIO JO 
Hla BCJIeECTBHe HeMOMHOH COXpaHHOcTH OOpaslia. 


CuO6upckHi HayuyHO-HCCJIeqOBaTeIbCKUM MHCTHTYT Tlocrymuio 
reovlorHu, reotpH3HKH MH MMHepabHOro CbIPbA 5 VIII 1959 
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Jloxxagn Axagemuu wayrk CCCP, 
1960. Tom 130, N 2 


ITAJIEOHTOJIOTH fl! 
I 


B. Jl. JIEJIELUYC 


K JMArHO3Y CHJIYPHHCKHX TABYJIAT H3 POA 
CYLINDROSTYLUS SOKOLOV} 


(ITpedcmaeaexo axademukom A. JI. Anwunoim 13 VIII 1959) 


Bce cpeqenua 0 poe Cylindrostylus Sokolov, 1955 (= Edwardsiella Ru-| 
khin, 1937, non Andres, 1883) qo MocmeqHero BpeMeHH HCYePNbIBaJIMCh NepBo> 
HavaJIbHBIM efO OMMCaHHeM, KOTOpOe ObIO TaHO NOX HeNpaBHJIbHbIM POJOBBIM| 
Ha3BaHuem JI. B. Pyxuupi ('). ] 

OyHako 9TO ONMCaHHe ObIIO ClesaHO He COBCeM TOUHO, H300paxKenuA pen) 
CTaBUTesIeH pola NOJyYHMCb OY€Hb MVIOXHMH, a OPHIHHAJIbl, K COMKaJIeHHO, 
norn6mu Bo Bpemsa JlenuHrpaycKoH Osl0Kazbl. 

Cyya mo guarnosy Jl. B. Pyxuna (*), pox Cylindrostylus mor cuntatpes} 
6M3KHM K KaMeHHOYTOJbHbIM poyam Rossopora Sokolov, 1955 u Sinopora, 
Sokolov, 1955, c koTopbimu oH u Obl B. C. CokonoBbim o6beqMHEH B CeM.! 
Sinoporidae Sokolov, 1955 (?). 

Cnenyet oTmetuTb, uTo JI. B. Pyxun, xoTa WM He COBCeM MpaBHJIbHO NOHH-| 
MaJI H€KOTOPBI€ CKeJIETHBIe JJIEMEHTHI MpescTaBuTeeH 3TOTO pofa, TeM He Me-] 
Hee JlaJl EMy JOBOJbHO NOApoOHOe ONHCAaHHe, MO KOTOPOMY MOXHO ObIJIO onpe-; 
J@HTb HOBbIe ero HaxonKH. IlocneqHue yaNocb CyelaTb B BeHJIOKCKHX OT-} 
JOKeHUAX SepaBuiaHo-[uccapcKoH ropHOH o6macTH. OHM HMeWT OBONbHO| 
XOpPOlly!0 COXpaHHOCThb, H MO HUM CTaJIO BOSMOXKHBIM YTOUHHTb MH JOMOMHUTH} 
WMarHo3 poga Cylindrostylus Sokolov. MocneqHult oKasauicA HaCTOJIbKO CBOe} 
OOpa3HbIM, YTO HE MOKeT ObITh OTHECCH HH K OHOMY H3 HbIH€ H3BECTHbIX Ce-) 
MelicTB TaOyJAT, XOTA IipHHaexKHOCTb ero k oTp. Auloporacea Sokolov, 1950! 
IIpeMCTaBJIAeTCA BeECbMa BePOATHOH. | 

Opurnuabl OnMcaHHbIX cbopm xpanatca Br. Jlennurpage, B LlextpanbHom) 
reojornuyeckom mysee uM. ©. H. Uepupnuesa, Konmexuua Ne 9192. | 
' 
Pon Cylindrostylus Sokolov, 1955 

Tuaruos. TIommnmuak cBo6oqHoKycrucThli, o6pa30BaH WHIMHEpHye-} 
CKHMM KOpaJIMTaMH, JIMIICHHBIMH KaKUX-JHOO COeCMHUTEbHBIX OOpasoBaHHli. | 
Uauieukn HersyOokue, WHinHapHueckue. BuyTpH Kako uameuKu OOBIYHO! 


MMeeTCA HEBbICOKHH BBICTYN (Kak Ha He OyTbIIKN). Y OCHOBaHMA STUX YaLIeUHBIX| 
BBICTYNOB MHOra S3aMeTHbI MeJIKHe, payvasIbHO paCNOJIOXKeHHbIe CelTaJIbHBIe| 
cTpylku. Crenku (lepBHuHble) TOHKHe, OMHAKO Ha HUX Bcerga HaksaybiBaercs| 
30Ha CTepeonJasMaTHYeCKOrO yTOMMeHHA. B Mpeqedtax STO 30HbI pacloOx*KeHE!| 
OUueHb CBOeOOpasHble NHULLa, HMelOULHe POpMy yCeYeHHEIX KOHycoB. Uepes onpe-| 
JeJICHHbIH MpOMeXKYTOK Hall KaxKbIM TAKHM KOHYCOM HakJlayblBaeTca caey10-| 
UMM aHaJlOrMyHbid KOoHyc (puce. 1). [lpocrpancTBo mMexyzy HuMM BCerga 3anos-t 
HeHO CTepeona3sMOH. OCHOBaHUA STUX KOHYCOB COeCMHHEHbI C NepBuYHOH cTeH- 
KOH KOpaJIJIMTa, OT KOTOPOH OHH HM HauYMHAaIOT CBO pocr. B janbHeliliem Ta-% 
KOrO THIa JHMUa MbI OyeM HasbIBaTb KOHMYeCKHMH. Co cTeHKOH KOpaMTal 
OHH OOpasyloT OcTpbIt yrou (oKONO 20—30°). C yameHnem or crenKu (nep-i 
BHYHOM) BBYy UX usrHOa BBepX STOT yrom yMeHbiaeTca (qo 5—15°). Koun-| 
ueckHe J{HHUla COeCAMHEHbI MexKy COOOIO NOcpeqCTBOM TOHKHX MoMepeuHbIXxXh 
MacTHHOK. B OceBOH 30HE KOpaJIIMTOB KOHMYeCKHe JHHIa u cTepeonia3smMa 
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pTcyTcTByloT. OceBad 30Ha uMeeT BU OCeBOrO KaHaJla, BHYTPH KOTOpOrO H3- 
peaKa BCTpeyaloTcCA TOHKHe, OObINHO TOPH3OHTaJIbHbIe oceBbie HUULa. He 
JICKJIOY€HA BO3MOXKHOCTh, YTO STH OCEBbIe JHUILa Ha ABJAIOTCA CaMOCTOATEJIb- 
HbIM CKEJICTHBIM SJIEMCHTOM, a TIpe(CTaBJIAIOT COOOIO JIMLIb NposoumKeHve BHYTPb 
KOpaJIHTa MOMepeyHbIX WwacTHHOK. Pa3sMHOxKaloTcA, BUAMMO, Oa3aJIbHbIM 04U- 
KOBaHHeM. 

Tesornn «Edwardsiellay turkmensaica, Rukhin, 1937, erp. 64—65, Ta6a. 
XIII, pur. 5—7, npoucxogur us TypxkecraucKoro xpe6ra, Jomuna p. TypKmen- 
al, ceBepHoe yllleibe. Cuslyp, BeposTHO BeHOKCKUM aApyc. 


Cylindrostylus -turkmensaicus (Rukhin) var. fistulata var. n. 
Puc. 2, a—6 


Tonotun Cylindrostylus turkmensaicus (Rukhin) var. fistulata var. n. 
povcxoyuT u3 SepaBiiano-IuccapcKoH ropHoli oOmacTu, MpaBbili SopT jAo- 
ta@HEr p. Apr. 

uaruos. Tlomunuak yucKonqanbupli, quametpom 100—150 mm, BBI- 
roToH 30—40 mm. KopasmuTbl cierka QuddepeHunpoBaHbl, AHamerpoM 2,5— 
> MM. CreHKuH (llepBHUHbIe) CpaBHHTebHO TOoHKHe (0,1— 

),15 mm). TovuuHa 3amoJIHeHHO cTepeonasmol Mepucbepu- yy —syr_ st 
KecKOH 30HbI KOpaJJIHTOB kKosleOeTca oT 0,2 oO 0,6 mM. Y 
P-accTOAHHe MeKY KOHHYeCCKHMH JHHIamMH 0,2—O0,5 MM. 

ouMHHa HX OKOO 0,03 mm. IlomepeuHbie NacTHHKH OYeHb 

oHKHe. PaccrosHne Mexyy HuMH O,1—0,5 mm. OceBble 2HH- 

ila OV€Hb TOHKHE HW He BCcerga HadwOZatoTca. Onn OblBaloT 


Puc. 1. Ilpogombupiii paspe3 Kopanmuta Cylindrostylus. ¢h — creuKxa 
MepBHuHaw), st — 3anoHeHHaA cCTepeolwmasMoH NepHepnwueckan 30Ha 
(opamuta, syr — ocepoH KaHall, ¢— koHMuecKHe HHUA, / — none- 
| peuHbIe MacTHHKH, t;— oceBble AHMMa. 5X t ti 


| OPH3OHTAJIbHEIC, HaKJIOHHbI€ WIM CJlerKa H3rHOaloulMecs. PaccrosHue MexkLy 
H4MH KOueOneTca oT 0,4 20 2 MM H Ovouee. 

| B Kommekuuu uMeIOTCH UeTLIPe 9K3eEMIIJIApa STOFO BapnerTeTa. 
CpaBpueuH ne, Cylindrostylus turkmensaicus (Rukhin) otmmuaetca oT 
WbIeJICHHOTO HaMH BapHeTeTa HeCKOJIbKO Me€HbIUHM JHaMeTPOM KOPpaJJIHTOB, 
Jombuteli TOJIMMHOH UX NepudepnyecKOH 30HbI h, BHAHMO, HECKOJIbKO Oouee 
{ACTBIMH TOMepeuHbIMH WacCTHHKaMH. 

| Bospact. Cunyp, BeHwoKcKHi spyc. 

MecTonHaxoxfeunue. Sepasmano-luccapcKan ropHas oOvlacTb, 
ipaBbli GOopT fomuubr p. Apr. Koanexuwua apropa 1957 r., oOpas3ubr 
MeNe 3760/25 (ronotun), 3760/34 mu gp. 

Teorpadbuyeckoe pacnpocTpaneu ve. Cpequaa Asus. 


Cylindrostylus giganteus sp. n. 
Pacs 2: 2..0 


Tonorun Cylindrostylus giganteus sp. n. mpoucxoguT us 3epaButano-Puc- 
apcKoli ropHoi oOmacTu, mpaBbii GopT nonMHbI p. Apr. 

| Tuaruos. Vneerca snilb O6IOMOK NoMMHAKa JMamMeTpomM 4—5 MM. 
TeHKH (MepBuUHEIe) TOHKMe. TommuHa ux 0,1—0,15 mM. TovmlmHa samouHeH- 
oli crepeonsmasmoli MepucepwyeckoH 30HbI KOpasuTOB KoseOneTCA OT 0,7 NO 
3 mm. PaccroaHve Mexkyy KOHWUeCKHMH JHHIaMH 0,5—1 mM. IlomepeuHbie 
AaCTHHKM O4eHb TOHKHe. Pacctosnue mexyzy HumMu 0,2—O,8 mm. Muorga onn, 
epecekasicb MexKy coOol, OOpasyloT My3bipuaTy!o TKaHb. Ocesble JHHUa Hi 
aIeUKH He COXPaHMJCb. 
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B KOJWI€KWHH HMeeTCAH OJMH 9K3EMIIApP STOrO Bua. 

CpaBpueu ue. OF Bcex OCTaIbHBIX MipegqcTaBuTeseH pona Cylindrostylu: 
3TOT BU, OTMMYAaeTCH SHAYHTeJbHO OOJIbIIHM WHAaMeTPOM KOPaJIJIMTOB. 

Bos3pact. Cuayp, BeHJIOKCKHM Apyc. 

MectToHaxoxjeuue. Sepapiiano-luccapckad ropHad OOacTb 
Mpappit Oopt ,ouMuE p. Apr. Koasexuua aptopa 1957 r., o6pasem Ne 376( 
(rosIoTHm). 

Teorpadbuyeckoe pacnupoctTpaneHu ue. Cpequan Asus. 


YipaBueHHe TeoOrHH MH OXpaHbl Hep Tlocrynuuo 
mpu Copetre Munuctpos Tan2xKCCP 5 VIII 1959 


LMTHPOBAHHAS] JIATEPATYPA 


1 Jl. B. Py xu u, Bepxuecunypuickue Tabulata TypKectancKoro xpe6ra u Xau-Tenrpu 
Misa. JITY, 1937. .2? B.C. Cokoaos, Tp. BHMEPH. nos.ucep oepoo loo) 


Puc. 2. a—e — Cylindrostylus turkmensaicus (Rukhin) var. fistulata var. n.: a, 6 — ronotun, 
4x; 6@—To xe, 2 x; 2, 0 —Cylindrostylus giganteus sp. n., ronorun, 4 x 


JIAH, r. 130, Ne 2, Jleneutyc 


a Ae Sei EME, 
oy . 


ae. Far, 8 vit hi ‘ ) a, ‘ ey | ne, , 
a: i “his a ic . We Saas . * ; : . > 


“Vea, 


"i Jlornaygn Akagemun nayr CCCP 
; 1960. Tom 130, Ne 2 


HHTOJOLHA 


A. W. BPAYJIE 


MHTOXOHJPHU KJIETOK ONYXOJIH SPJIUXA H WX H3MEHEHUA 
MPH IKCHEPHMEHTAJIBHbIX BO3JEHCTBUSAX 


(I1pedcmaeneno axademuxom H. H. Axuuxoseim 6 VIII 1959) 


Yenexu IMTOJOrHH H OMOXMMMM pe3sKO yCHsMIM B TMocmeqHee BpeMA UH- 
jepec K H3YYeCHHIO MHTOXOHAPHasbuoro allMapata KeTOK KaK HX BaxKHelero 
/praHonfla, COsepxXalllerO OCHOBHOE KOJIMYECTBO KJICETOUHbIX 9H3HMOB. | 

K uncay OObeKTOB, H3yYeHHe MHTOXOHAPHabHOrO allllapaTa KOTOpbIX 
pencTaBaser ocoObli MHTepec, HECOMH€HHO OTHOCATCA KJIeTKH onyxoueli, 
pee Bcero 3JOKaveCTBeHHBIX. BepoxATHO, STHM IyTeM MOryT ObITb TMouly- 
CHbI HOBbIe JaHHble, BaxKHbIe JIA BbINCHeCHHA MPpHYHH HM OCOOeHHOCTeH Xoa 
eonasHH. 
_ Bmecte c TeM, KJI€TKH ONyxoueH Ja6opaTOpHEIX KHBOTHBIX MpeACTaBJIAIOT 
‘QKHeMLIMH OObeEKT XHMMOTePaleBTHYeCKUNX HCCeLOBaHUHH, HallpaBJIeHHbIX Ha 
SbICKaHHe MpellapaToB C aHTHOJIacTOMHOH akTHBHOcTHIO. IIpuH sToM 9KcHepH- 
(eHTaIbHaH XHMHMOTepanuA HCXOMT H3 OCHOBHOTO MpesCcTaBJIeHHA O TIpxMOM 
ieHCTBHH HCIIbITYeMOrO BeWLeECTBA Ha ONyXOJIeBble KJI€TKH MyTeM HapyleHHa UX 
eTadou3Ma. YUUTHIBAA MHOPOUHCJIEHHbI€ JaHHble O JaOHJIbHOCTH MUTOXOHIPHu 
“) u mp.), ecrecTBeHHO GbIIO MpexMONOKUTH, YTO B XOJe BOSelCTBU pasHO- 
Pa3HbIX BeULeECTB Ha OMYyXOJIeBble KJICTKH JOJLKHbI OTUYETJIHBO IIPOABJATLCA 
apaKTepHble H3MeCHEHHA MX MUTOXOHIPHaJIbHOrO alillapata. 
 B xauectBe oObekTa HcceqOBaHHl Obl u380paHbl KJIeETKH ONyxXoM Op- 
\HXa MbIlWeH aclMTHOH cdopmbI. BpiOop sToro oObektTa OMpexesAsIcA TeM, 4TO 
IIMpOKO IIPHMeHAeTCA KaK MOJeJIb 3JI0Ka4¥eCTBeHHOrO pocta. Bmecte c Tem 
PH yKa3aHHOK dbopme onyxouH Opsuxa OMyXOJeBbIe KICTKH B3BeIIeHbI B 9KC- 
nate. B cusy 3TOrO OTMayaeT HEOOXOAMMOCTH B BO3JeHCTBHAX JIA M30/AWHH 
YXOJICBbIX KJICTOK. 
_ Tlocne paya mpo6 MbI OcTaHOBHJIMCb Ha THCTOXMMHMYECKOM MeTOJe BbIABJIE- 
ua MuToxonzpul mo A. JI. Wla6agamy (°?). Bri6op Meroyza OObacHAeTCA TeM, 
O OH MOsBOIAeT (MO JaHHbIM aBTOPa) PerHCTPHPOBaTb H3MeHEHHA He TOJIbKO 
OpoworHH MHTOXOHApHH, HO M CTeMeHH KOMMeHCaIMH BXOJAUMX B HX CO- 
aB pHOOHYKJIGCHHOBOH KHCJOTHI u OeKa. Hapyulenve KOMMeKcallMu MpuBOLMT 
YBCJIMYCHHIO KOJIMYeCTBA CBOOOJHBIX MOCOPHOKHCJIBIX Tpynn, OsaroqapA 
PMY MHTOXOHAPHM HavyMHaIOT BbIABJIATbCA pH Ooee HusKOM pH pacTBopa 
acuteia. Vem nuxKe pH nocaeqHero, TeMOovlee HapyllleHa KOMIekcallua pu6o- 
jyKJIGEHHOBOH KUCJIOTHI u GesKa (°). 
IIpumenenne Metoya B Hallie saSopaTOpHu MoKasaJo, YTO OH BeCbMa 9JJIEK- 
BHO BbIABJIACT MHTOXOHIPHH B OMNyXOJIeBbIX KJleTKax. Bmecte c TeM NO- 
€pXKJeHbI MpocToTa ero BbIMOJIHCHHA, JOCTYMHOCTh B YCJIOBHAX Pa3JIMYHbIX 
6opaTopul, momyyeHHve MerKO CONOCTABMMbIX Pe3yJIbTaTOB. [ 
OMbITbl CTaBHJIM MO WIMpOKO paclpocTpaHeHHOMYy B 9KCIIepHMeHTaJIbHOU 
HKOJOrHH KOHTaKTHOMy clloco6y c joGaBseHHem B MpoOupky CO B3BeCbIO 
YXOJIEBbIX KJIETOK OMpeleNeHHOrO KOMHYECTBA MepeyHCCHHbIX HWIKE BEILECTB. 
IlapasmmenbHo C BbIABJICHHeM MUTOXOHPHH NOCUMTHIBAIM COOTHOINECHHE 
|MBbIX H MepTBbIX KJIeTOK MeTogoM Il[peka c cylipaBuTaJIbHbIM OKpalllMBaHHeM 
HTpO3HHOM (303HHOM). 
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Tlomyyennbie JaHHble CONocTaBJAJIM C- pesyJbTaTaMH MCMbITaHMA MPH e- 
HeHHBIX BelleCTB B OlbITaX in vivO Ha 2KHBOTHBIX C MlepeBHBaeMbIMH  OTly- 
XOJIAMH. i 
‘Mbt ycTaHOBHJIM, YO B HOPMe MHTOXOHIPHH paBHOMepHO paclipeneeHbl 
B IIPpOTOMa3Me ONyXOJIEBLIX KJIeTOK H OTYCTMBO BHIABIAIOTCA Ipu pH pacrBopa 
KpacuTeia (meTuseHoBoro cuHero) B Mpesenax 3,3—4,0 (puc. 1A). Popma 
MUTOXOHApHH OKpyrsad, YTO HaOwOfaeTCH B KJeTKaX C BbICOKMM YPOBHEM 
OOMeCHHBIX Mpomeccos. Pasmepbl MHTOXOHJPHH OTHOCHTeEbHO MaJiO Bapbu- 
pyr. IIpu ucnob30Banuu pacTBopa KpacuTena c pH HuxKe 3,0 MHTOXOHApUH 
He BbISABJIAIOTCA, CulerKa MOHMpyeTCA MHWIb MpoTonasma KseToK. Ilpu pH 
pacTBopa KpacuTeia Bbillie 4,3—4,5 MHTe€HCMBHOCTb OKpaCKH IIpOTOMJa3MBl 
HaCTOJIbKO BOSpacTaeT, YTO MHTOXOHAPHH MepecTawT BbIABJIATBCA, CJIMBaACk 
C 3aKpallleHHbIM (OHOM. . | 

B I cepnu na6mogenui Obliu usy4eHbl H3MCHCHUA MUTOXOHApPU B Xoze 
MocTeneHHOH ecTecTBeHHOH THOeIM KeTOK TIpH COXpaHeHHM acIlMTHOK Kut 
KOCTH B HpoOOupkKe Mp KOMHAaTHO! TemMepatype M B Tepmoctate mpu 37°. | 

Tlocne 6-yacoporo MpeOblBaHuA aCHTUYeCK ON HKUAKOCTH Ip KOMHATHOH TeM;| 
Mepatype (18°) oO6Hapy2KeHO 3HauHTebHOe CHH2KeHMe ONTHMabHOrO pH Bor} 
ABJIeHUA, MATOXOHApH.B 92% KmeTOK OHM XOPOWIO OKpalllMBasuCch MeTHJE| 


HOBbIM CHHHM yxxe upu pH 2,8—2,9. IIpu pH xkpacutena 4,0 uHTeHCMBHOCTE} 
TubbysHoll okpacKH WUTOMMasMbl OblJia HaCTOJIbKO 3HaYHMTeJbHOU, 4TO TOs 
HOCTbIO MaCKHPOBaJla MHTOXOHJIPHH. | 

Iipu ucnomb30BaHHuH pacTBopa MeTHJeHOBOrO cHHero c pH 3,0—3,7 or 
YeTJIMBO BLIABJIANIOCh: yKPyNHeHHe YaCTH MUTOXOHApHH. Pasmepbl yacTu [pyrH3} 
MUTOXOHIPHH, HallpOTHB, yMeHbillaiucb. UacTb MUTOXOHApH TesHHTerpupo} 
BaJla, H B M€CTaX HX pacHOJOKeHUA OCTABaJIMCb Mesbyaliluve YaCTHUBI, C TPyZON) 
pa3sJIM4UMbIe Ip HaHOOJIbLUMX YBeJIMYeHHAX CBETOBOFO MHKPOCKONa («IIbIIeBHI} 
Hoe pacceuBaHHe» MHTOXOHApHH). II1pumepHo B 7% oMmyxoueBbIX KJeTOK Ha 
OsOaIMCbh XKOJIBILEBHTHbIE MHTOXOHIPHH, OMMCbIBaeMbIe HKe. 

IIpu 12-yacosom npe6nipaHuu aclluTHuecKOM %MAKOCTH B IpoOupKe Mpu kom} 
HaTHOH TeMMepaType BbILeOMHCaHHble K3MCHCHHA MUTOXOHJPHH, W OCOOeHHO U3} 
Je3HHTerpallua, hporpeccupoBasu. B pesyibTaTe YHCO MHTOXOHIpHH, coxpa 
HMBIJHXCA B ONyXOeBbIX KJIeTKAX, Pe3KO YMeHbiUlasocb. OcTaBlineca MUTO | 
XOHIPHH OTYETJMBO OKpallMBasucb pu pH pactBopa MeTHJeHOBOrO CHHEr¢ 
D6 9,73 | 

IipH cylpaBuTaJIbHOM OKpalIMBaHHH SPHTPO3MHOM UHCIIO MEPTBBIX KJIeTOH} 
B Hatiasle OMbITa cOcTaBAIO5,7%, uepes 6 Yac. MpeObiBaHua aclluTM4eCKOl 
XKHAKOCTH B MpoOupKe 6,9% vu uepes 12 vac. OT Havana Ha6monenua 9,1%} 
T. €. YBeIHUHJIOCb He3HauHTeIbHO. Jluub uyepes 18 ac. mpeObiBaHus| 
ACILHTHUCCKOM XKHAKOCTH B MpOOUpKe YHCJIO MepTBHIX KseTOK RocTurso 23,1% 

B oOuleM aHaJIOrMuHble JaHHble C PasHHeH JIMUIb BO BPeMeHH TloyueHE 
B OMbITaX C COXPaHeCHHeM ACIMTHYeCCKOM XKUAKOCTH B NpobupKe upHu 37°. B ston 
culyyae ye vepes 2 vaca OTMeYeHO CHMXKeHHe PH, MpH KOTOPOM MUTOXOHApHI 
BbIABJAIOTCA, NO 3,0, a yepes 3 waca — Jo 2,7. Meroyqom cympaBuTabHOrO OKpa 
IWHBaHHA SPHTPOSHHOM YBeJIMYeCHHA UHCJIa MEPTBbIX KJI€TOK B 9TH CPOKH Hi 
oOHapyxeHo (8% JO Hayana ombiTa, 7,8% uepes 3 yaca). 

ComocTaBJieHHe MOJIYYEHHLIX Pe3YJIbTATOB NO3SBOJIACT 3aKJIIOUHTb, YTO U3 
Me€H€HHA MUTOXOHPHasIbHOrO allMapaTa PperHcTpHpyloTcA MCHHOb30BaHHbI 
ME€TOJOM 3HaWHTeJIbHO pPaHbille, YEM H3MeCHCHHA COCTOAHHA ONYyXOJeBbIX Ke 
TOK IlyTeM UX CYMpaBuTaJbHOrO OKpalliMBaHus, 

Bo II cepuu Ha6monennit usyyeHo cocTOAHMe MUTOXOHApHA Nox BAMAHHel| 
KapIMHOPUIMHa — AHTHOMOTHYECKOLO BeLeCTBa, HHTCHCHBHO aJIbTepupylousen 
M yOupatolllero oMyxo.1epble KJIeTKH B 9KCMepuMeHtTe. Kapnnnoduaun Obh| 
TIpHMeHeH B jose 25—O0 equHuy Ha | cm® actluTHYecKOH xKuAKOCTH. Yxe Yel 
pes | vac nHKyOalHH B OMyXONeBbIX KJIeTKAX NOABHIMCh OTIEbHbIE O4eH} 
KPYINHbl€e MHATOXOHAPHH, UTO, NO-BHJMMOMY, CBHJeETEJILCTByeT O KOMTIeHCaTOp| 
HbIX SIBJICHHAX B OMNMyXOJeBbIX KJeTKAX B MpOTMBOBeC aslbTepupytoulemy jeu} 
CTBMIO liperliapaTa. Kak usBecTHO, HaOyXaHMe H yKpyHeHve MUTOXONApHUL Ne 
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Puc. 1. MutoxcHapuu B K#eTKaX OnyXOAM OpwHxa acwMTHOH d@opmEl. A — KoHTpomb; 5 — 
BaKYOMH3alUMA WH pe3KOe€ YMeHbINeHHe YHCIa MHTOXOHpHH No BAMAHMeM kKapiMHopusuHa 
(1podOKHTeIbHOCTh onbita | uac); B — mpeBpauleHve MUTOXOHAPHU B NanOUKOBUAHHIe M04 
BJIMAHHeEM JIH3eHTepHHHOrO cbarouusata (MpoOMOJMKHTeIbHOCTh ombiTa 49 MuH.); [ — o6pa3o- 
BaHHeE MHTOXOHIPHAMH WeMOueyHbIX CTPYKTYp NO BAHAHHeCM MH3eHTepHiinoro cbaromHsata 
(MpoqouKUTeIbHOCTb ombITa 1 4yac. 30 muH.). Oxpacka no A. JI. Wla6agamy. Yser. 1500 x 


JMAH, tT. 130, Ne 2, Bpayze 


STOAHHO = TIPOABJIAIOTCA Tp ycCHNeHHH (byHKIMOHaMbHOM  aKTuBHOCTH 
MIeTOK, (52:6, 4 2), . 

| Uacrb yKpylHeHHBIX MHTOXOHApHi yxe Ha STO craquH onbiTa nopBep- 
‘alacbh XapaKkTePpHbIM H3MeCHEHHAM B Bue NOABJICHHA B WeHTpe UX BakyoOvleh 
Das IMUHBIX pasmepoB. MuToxon_pHu MpeBpaTusCb B KOJIbUEBHAHEIe OOpago- 
3aHuA (puc. 1B), 

- Uepes 2 uaca oT Havana BoszelictBua B 82% OIyXOJI€BbIX KJICETOK HMe@JIOCb 


nel OT KOJIbICBUAHBIX MUTOXOHAPHH COxXpaHsAJIMCh TOMbKO UX CCTATKH B BHIe 
lONyKOJeW; DOCNe IM3KPOBaHUNA NocweqHUX Ha MeCTe paHee HMEBLUUXCA MUTO- 
KOnIpUii B MpOTOMJlasmMe OlyXOJeBbIX KJIETOK OCTABaJINCb OHH BaKyOJM. OTM 


| PpeSkO YMCHEIKJICCh UHCJO MHTOXOHIpHH B ONYXOJICBbIX KJIeTKaX, . 


CTaBIIveCA BbIABJANNCh pu 3HayeHuuH pH xkpacutTessn oT 2,8 u BbIlUe. ; 

18% omyxouleBbiX KJeTOK Ha STO cTaqMH UMeJIM BH] HHTCHCHBHO OKpa- 
CHHBIX OOpasoBaHHH C eMHHUHBIMM Me@JIKHMH MUTOXOHAPHAMH, OObIUHO 
PMeILCHHBIMH K Mepnd@epuu WuTonsasmbl. II[pu cylpaBuTrasbHOM OkpalIMBaHuN 
SBIABJICHO 16% MepTBbIX KJIeTOK. Uepe3.3 vaca. OT Havasla OMbiTa UX “NCO 
B03pocyio jo 94%. . so sight 
B lpuHunne avaJiOrMuHble H3Me€HEHHA MUTOXOHAPHH c MX NpeppallleHuem 
B KOJIDILEBHAHbIC MH MOCJIeLYIOUIMM JIM3HPOBaHHeM OTMeUYeHBI B KJI€TKaX aclilv- 
“MYCCKOH XKUJKOCTH NOX WeHCTBHEM TAaKUX HHTHONTOPOB KJIeTOUHOTO JbIXaHHA, 
q @TOpucTsi HaTpul (aclkuTuYecKad %KUuTKOCTS +0,001 % pacTBop d@ropucroro 


al TO BpeMeHH TvOedb ONYXOJEBbIX KJIETOK, PerHCTPHPyeMy!O METOJOM Cy- 
paBuTaJIbHOrO OKpallNBaHua. 


WalapatTa OlyXOJIeBbIX KJIeETOK, MOABeprHyTHIX JeHCTBUIO JM3eHTepuHoro. a- 
OJIM3aTa, H3FOTOBJICHHOTO MH W3y4eHHOrO B Hallie NaOopatopun MV. B. Pasuy, 
OTJHUNe OT KaplHHO*UNNHA MU PTOPHCTOTO HAaTPHA, AM3ZeHTepHuABIN carowH- 
\AT He BbIZbIBaeT rHOeNH OMYyXOJeBbIX KJI€TOK, HO, Hapyilasd ux| KXH3HETeA- 
@JIbHOCTb, TOPMO3HT PpOCT TaKHX TepeBHBaeMbIX OMyXOuleH, KaK OMYyXOJb 
bpauxa u capkoma 180 (°). : 

 B wguiaraeMbixX SKCNepuMeHTaX Mb HaGuJlOZaIM cBoeoOpasHble MpeBpallle- 
[MA MUTOXOHApUuH. B Havasie BO3AeHCTBHA MHTOXOHIPHU YVJIMHAJINCb, MpeBpa- 
Hlaach M3 OKPYTVIbIX B MaJOUKOBHAHbIe (puc. | B). Bee Oouee BbITATHBaACh 
| «KOHBIOPHpyA», OHH OOPa30BbIBaJIH JWIMHHbIe, WeMOuUeUHbIe CTPYKTYPbl, OT- 
€TJIMBO BbISBJIAeMbIe pH pH pacrBopa MeTuseHOBOrO cHHero OT 2,6—2,8 jo 
|,6—3,8 (puc. 1 J). Yxe mpu pH 4,0 untencuBHad OKpacKa MpoTomsa3Mbl 


Mi 
] 


jackupoBasia MuTOXxoHApHH. IIpu ucnomb30BaHHH pa3HbIX cepHH cbarouusata 
IBOCOOPasHO VM3MCHEHHbI€E MUTOXOHJPHH OOHAaPpyXUBaJHCh B Pa3sJIMYHOM IIpo- 
jeHTe ONyXOseBbIX KsleTOK (oT 38 yo 79%); cpoKH MOABeHHA WelouedHbIX 
IpykTyp Oblmu Take HeosuHakoBEIMu (1—3 4aca OT HaYaJia BO3qelCTBUA). 
fecmoTpa Ha STH BapHalluv, yKa3aHHble CBOeOOpasHble MpeBpallleHHA MHTO- 
JOHIPUH NOCTOAHHO OOHAPyXUBaJINCb B M3 JlaraeMbIX OMbITAX. 

| IIpu oljenke 9TOro THMa H3MeHeCHHM Bax%KHO y4UECTb MpPHBeeHHbIe BbILIe WaH- 
ible O TOM, UTO JH3eHTEPUHHBIM (barosH3aT TOPMO3UT MposH@ep allio Olly XOJIEBbIX 
WIETOK, HO He yOuBaeT UX MPH HeMOcpeACTBEHHOM KOHTAKTE C HUMH. 
CylllecTBeHHO Tak2Ke OTMETHTb, YTO MpeBpallleHHe MHTOXOHJPUM B Iemouey- 
ible ormeueHo A. JI. Wa6anatiem (°°) B KeTKaX FOJIOBHOTO MO3ra HapKOTH3H- 
lOBAHHBIX XKHBOTHBIX, T. €. B YCJOBHAX HAPKOTHYECKOFO TOPMOXKEeHHA. 
ConocraBJieHHe MpHBeseHHbIX HaOJIOJCHHH NO3BOJIAeCT CYHTATb, YTO HEOH- 
faKOBbIe H3MCHEHHA MHTOXOHApUH B oNbITax II u III cepuu orpaxkatwr passmy- 
hI MeXaHH3M BO3J/eHCTBHA Ha OMyxovleBble KeTKH. B nepBom culyyae H3Me- 
HHA MUTOXOHAPHi BOSHUKAaIOT B XOse MocTeneHHOH ruOesM KJIeTOK, BO BTO- 
pM —B yCJIOBHAX TOPpMOXeHHA UX %KusHesestebHocTH. Mupmu ci0BaMH, 
peppallleHHA MUTOXOHpUli, OOHapyxennple Bo II uw II] cepusax onpiros sB- 
MIOTCA HH HK ATOPaAMNH H3MCHEHHM PYHKIUMOHAIbHOTO COCTOAHHA Olly- 
DJIeBbIX KJICTOK NO BuMAHHEM JIBYX Ppa3JIMYHbIX THIOB BOsJeHcTBUH. 
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10 HeCKOJIbKy KOJIbILCBHAHbIX MHTOXOHApHH. Tipu HanwunH KpyNHbIX BakyO; | 


atpua, 1:1). WM B sTux onbirax H3MeHeHHA MHTOXOHApHH HaMHOTroO. onepe-, 


B. III cepuu nHa6moyennii uccieqOBaHO COCTOAHHe MUTOXOHJpUuaJbHOrO | 


’ 
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\ 
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CyulecTBeHHO OTMeTHTb, 4TO H3MCHCHHS MHTOXOHAPHH OTUeTJHBO TIpoOA- 
BUJIMCb B OMbITaX MepBbIX JByX CepHi TOrfa, Kora MeTOJOM CylIpaBUTaJIbHOrO 
OKpalllMBaHHA elle HeJIb3H ObIIO BbIABUTb H3MeHEHHHM B ONyXOJeBbIX KJleTKaX. 
Takum 06pa30M, H3MeHeHHS MHTOXOHPHH (BO BCAKOM CyIy4ae, IPH ACIOIb3O- 
BaHMH IIpHMeHeHHOPO MeTOMa HX BLIABJICHHA) MpefcTaBJIAIOT BEChMa YY BCT- 
BUTeCJbHBIH TeCT. 

He menee BaxkKHO MOQYePKHYTb, YTO OCHOBHIBAACbh Ha MOJYYeCHHbIX JaHHbIX 
OKa3aslOCb BO3MOXKHBIM H36@KaTb OWMOOUHOTO 3akJIO“eHHA O HestppeKTHB- 
HOCTH useHTepuiinoro dbaronuszata (III cepa ompitoB), KOTOpoe MorvJiO ObI 
ObITb CeaHO MO pesyJIbTaTaM OMNBbITOB C CYyMpaBHMTaJIbHbIM OKPpalllHBaHHeM 
OMyXOJI€BLIX KJICTOK. 

CoBokylHOCTb IpHBeeHHbIX JaHHbIX MO3BOJIHeT, KaK HaM KaxKeTCA, Che 
JlaTb 3aKJOUeHHE H O MpaKTHYeCKOM 3HAYeHHH MeTOMa PerHCTpalluu COCTOAHHA 
ONyXOJIeBbIX KJIETOK Ha OCHOBaHHH H3y4eHHA UX MHTOXOH]PHaJIbHOrO all- 
Napata. Ham npescTaBuaetca 3TO TeM Oosee BaXKHbIM, UTO MOMCYeET KOJIMYECTBA 
ONyXOJIeEBbIX KJI€ETOK C H3MCHECHHAMH MHTOXOHPHH Toro HIM MHOFO THMa aeT 
BO3MOKHOCTh KOJHUYCCTBECHHO OMCHHBaTb HHTCHCHBHOCTb JleucTBHA} 
ucibiryemoro sellectBa. IIpocrota MeToya HW ero JOCTYMHOCTb yxe ObIIH OT- 
MeUeHBI BBIILe. 


IlenTpaibHEIt =MHCTUTYT Tlocrynuso 
YCOBepIIeHCTBOBaHHA Bpaueli 29 SV Teel9o9 


WHMTHPOBAHHAA JIMTEPATYPA 


1H. H. Anuuxkos, Arch. mikr. Anat., 97, 1 (1923). 7,0. A. BuouuKkos,t 
JI. K. Tuatrosa, Tp. 2-% ructon. Kondep., nocBsil. MexaHH3MaM M1laCcTH4¥eCKUX Mm BOCCTA-4 
HOBHTeJIbHBIX peakuHi, M., 1959. 33. B. Epmoapbesa, H. B. Pasuy, Tp. cuMno-4 
3uyMa. IlyTH H MeTO_bI H3bICKAHHA MpOTHBOONyxoeBbIX aHTHOHOTHKOB, M., 1958.4 B. B. Ilo p- 
Tyramsos, Tp. 2-4 rucronormy. Kkoxncbep., MOCBAI. MeXaHH3MaM IljaCTH¥eCKHX HM BOC-} 
CTAHOBHTeJIbHBIX peakuHi, M., 1959. % A. JI. Wla6agqam, a) JAH, 114, Ne 3, 659} 
(1957); 6) Tes. qoxn. VI BcecotosH. cbe3qa anHaT., rucTon., 3M6pHon., Kuen, 1958; Lluto 
norus, 1, 1, 15 (1959). 


436 


Hornagn Akaygemun nayr CCCP 
1960. Tom 130, N 2 


TrEHETHKA 


A. M. MAHDKOC u JI. K. MO3HAKOB 


TPHNJIOHAHASA SOPMA JIMCTBEHHUIbI JAYPCKON 
B WEHTPAJIBHOH AKYTHU 


(IT]pedcmaeaexo axademuxom B. H. Cykauesoim 31 VII 1959) 


Cayuav BO3HAKHOBeHHA MOJIMIMJOHZHbIX pacTeHHli B Ipupoye c H3MeHeHHeM 
HACJI€NCTBEHHBIX CBOHCTB, T. €. HOBbIX (OPM, OTJIMYAIOWAXCA M0 CBOeMy OGWMKY 
oT [pyruxX pacTeHH Toro %e Bufla, OTMeyaHCb MHOFHMMH MCCIeAOBaTeIAMH. 
(,”) w Op.). Cpeau Oombuoro KOMYeCTBa NOMMIOMAHEIX OpM MMeIOTCA u 
jpepecuble mopomp. Ilonmunionqupie pacrenus, oGsayatoilue rereposHcHbiM 
(aha oOHapyxenbl y Populus tremula L. (7°), Betula alba L. (°), Betula 
errucosa Ehrh. (’). 

Ilo murepaTypHbIM JaHHbIM H3BeCTHO, YTO JIMCTBEHHMa RaypcKaad u Apy- 
“He BHI JIMCTBCHHHUbI HMeIOT B MeTadase COMaTHYeCKUX MwacTHHoK (2n = 
= 24) 24 xpomocomni (°). MckmoueHvem aBJAeTCH THOpHy JMCTBCEHHHLEI eBpo- 
elickoli c 3aMayHO-aMepHKaHCKOH JIMCTBeHHHUel, NOJIYYeHHbIM HCKYCCTBEHHbIM 
iytem (°). [u6puy uMeer B COMaTHUeCKHX IacTHHKax (2 n = 36) 36 xpomocom. 
alijeHa Tak xe (7°) B Npupose TeTpalouzHaa (2n = 48 xpomocom) sucT- 
BeHHHIa eBpolielickad. 
 Ha6moyenua 3a MJOOHOWIeHHEM OJHMHOUHDIX JepeBbeB JIMCTBEHHUILbI a- 
1 se H JlepeBbeB, pacTyilMX B COMKHYTHIX JIPeBOCTOAX, I1poBefeHHble Ha 
HIKyTCKOM cTallHonape Mucruryta seca uM ApeBecuHbl (30 KM K CeBepy OT 
t. Axytcka) JI. K. Mosquakospi (™), Moka3aH, YTO B O6OHX CyYaAxX CeMeHa 
HiMe@JIH OJMHaKOBO Xopolllyt0 BcxoxecTb. B 1957 r. Tam %e ObIIM MpOBeeHbI 
PIbITbI MO reHTOHOraMHOMYy MW KCe€HOraMHOMY OMIbIJIGHHAM JIMCTBCHHUUI ayp- 
LKOH, B pe3yJIbTATe KOTOPBIX BbIACHHJIOCb, YTO BCXOXKECTbh CeEMAH Ip OOOHX 
iMmoco6axX OMbIJIeHHA MpakTHyeCcKH OfMHaKOBa. B TO Ke BpeMA MMerOHeCcA 
b luTepaType JaHHble yKa3bIBaloT Ha TO, ¥TO B Epponelickow uacta CCCP ce- 
ena JIMCTBEHHHIbI CHOHPCKOH MW JIMCTBEHHHIUbI CyKaueBa Ip retTOHOraMHOM 
PIbIIeHHH MMe Kpaline HU3Ky!0 BCXoOxKecTb (17-14), 

B cBxa3u c 9THM MpHoOperaer OoObUloe 3HAYeHHe WHTOMOrMYeCKHM aHaJUs 
WeMbIO BLIABJICHHA KapHOTHMa y JIMCTBeEHHMUbI WaypcKol. Ota padora BbINOJ- 

ena A. M. Manxkoc Ha MaTepHasie, coOOpaHHoM B SKyTHH. 

| WUckyccrBenHoe onbiieHue Ha YNOMAHYTOM CTallMOHape MpOBOAMJIOCb B U3- 
(@KCHHOM JIMCTBEHHHYHHKe PasHOTpaBHO-3/1aKOBOM V OounutTeTa. BospacrT Ape- 
octon 160—180 mer, cpeqHaa Bbicota 18 M, QMameTp 20 CM, COMKHYTOCTb ~ 
pou 0,3. Jepeso, B cpeqHel 4¥acCTH KPOHbI KOTOPOrO M3OJIMPOBaJIMCh 2KeHCKHE 
BeTKH, ObII0 16,5 M BbICoTOH uv 27 cm AMameTpom. MckyccTBeHHoe OMbIeHHe 
fpousBoqusocb 25 V 1957 r., cemena coOpanpi 19 VIII (B 1957 r. HaOmoganocb 
(eoOblyaliHo paHHee COspeBaHHe H BbICbINaHMe ceMaH). Bcero or reiToHOraMHOroO 
MIbWIeHHA ObIO coOpaHo 122 muumKu. BcexoxecTb ceMaAH, NOJyYeHHIX MpH 
JeHTOHOrAMHOM OMbIvieHuu, OKa3aslacb 67% Mu MpH KceHoramHom — 69%. 
Jl onpeqeseHua KapHOTHIOB JIMCTBEHHUUbI JaypCKOM HCMOMb30BaJIMCb 
MeHa TOJIbKO OT reliTOHOraMHOrO oOlblieHuad. Kopelwiku Mpopociiux CeMAH 
uKcupoBasiucb cmecbio Hasatimna. I[lpuroropmenne mpenapaToB Npous- 
UNOCh OOBIYHBIM cHoco6om. TovJIMHHa cpes0B KOpellIKOB ObIsIa 8—9 [be 
KpalllMBanue pelapaTos ocyllecTBANIOCb remaToKcuJIMHOM M10 T’euzenraliny. 
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TpousBogusocb mukpocbotorpaupoBaHne IpWroTOBMeHHBIX IWHTOJIOTMYECK 
TipemapaTOB, HO WHOrLa NocmeqHHe YBeMYMBANMCb, MPOCKIMOHHDIM (ponape 
H 3apHcoBbiBanch. JlesaJiucb 3apHCOBKM Takxe HM C MOMOLLDIO pucoBasIbHor 
amnapata Ad66e. d ie 

Anasus paspe30B KOpellIKOB JIMCTBEHHMIbI NayPCKOM Ha MUKPOCKOMMYECKAX: 
lpeliapaTax WoKasaul, uTO y pacTeHHM B MepHCTeMAaTHYeCKUX KJeTKAX KOPCH” 
KOB umesiocb 36 (2n = 36) xpomocom. Ha puc. | a Nokasana lacTHHka XpoM@™. 


hy 


Puc, 1. XpomocoMuble 1aCTHHKM AHCTBCHHHUBI LaypckoH. a— BCTAaMM Tepexoya u3 No3sf-} 
Hei ipodasbl B paHHio1Io MeTadasy; O, 6’— B cTaquu MeTada3bl 


COM B MepHoy Nepexoga Mosque cTraqun Mpoasbi B cTayuIo panHel Metatpasbl.| 
Xpomocombl B HaOyXiWeM COCTOAHUM C Pa3beMHeHHbIMM KOHIWaMM; 3aMeTHO,} 
4TO OHM COCTOAT 43 AByX HUTeH. Ha puc. 16 u 6’ moxwKHO BUeTb aHaNOrMdHyW| 
WwWacTHHKY MeTadasbl, HO B Oouee NO3AHHH Wepvox, KOra XPOMOCOMBI BBbITJIA-| 
AAT OJHOPOWHbIMM HUTAMH. 

H3mepenuve MbIJIbI[bI JIMCTBCHHHUBI aypCKOH, MosyYeHHOH B KOMHATHBIX 
yCJIOBUAX BeCHOH Ha BeTKaX OT JepeBa, NosBeprieroca B 1957 r. uckyccTBeH-} 
HOMY OMBbIJICHHIO, WOKa3aJi0, UTO OHA HEOAHOPOAHAa MO pasmepam. Cpenu u3-} 
MepeHHbIX 200 TIbIJIbIeBLIX 3epeH OOHAPy2XKeHbl KOeOaHuA oT 16 no 96 w. Me} 
*KIyY STHMH KpaliHuMU MpesesaMW KOHCTATHPOBaHbl BCCBO3MOXKHHIEe MepeXOHBIe| 
PasMepbI MIbIVIbIbI. QHEprHA WpopacTaHHA TbIMbIbI MHCTBCHHHIbI OYCHb BBE 
coKa! OHa Mpopactaer Ha MCKyccTBeHHOH cpene (10% caxapHbIM pacrBop) ¥ 
B OObIGHOH Bone Yepes 10—20 mun. B TO %e BpeMA MblIbIa THCTBCHHMUbI CH] 
6upcKoH u CyKayepa u3 Esponelickoli uactru CCCP, mpopacras, faer mbiJIb| 
Wwepble TpyOKH Ha 5—6 jeHb. 
- 5B urore culeqyeT OTMETHTb, YTO BAPbUpOBaHHe PasMePOB MIbIJIbIbI yKasbr} 
BaeT Ha HelpaBHJIbHOe MpoTekaHue Mpolecca meHo3uca B MaTePHHCKUX KJIeT | 
KaX MMKpocnopaHrui (rHe3q) MUKPOCMOpodusOBbIX KOJIOCKOB JIMCTBCHHHIB| 
aypcexok B Ilentpambuoh Slkytuu. Hapymenue stux mpoleccos mpoucxogmil 
MIpH OTCYTCTBHH B OOJIbIMeH HIM MeHbUIeH cTeleHH NonapHOM KONBIOrallHl) 
xpomocom. Hapyulenve mpoteccos Melio3vca NpHBOAUT K OGpa30BaHHIO TaMeT 
coflepxkaulux B ce6e OoubLIe OAHOrO TammouAHOrO Ha6opa XpoMocoM, T. e| 
HepeAYUMPOBaHHbIX TraMeT, XapakTepusylOUluxca Ooee KpyMHbIMH NO cpaBHe} 
HHIO C HOPMOHM pasMepaMH MIbIJIbILeBLIX .3epeH. BmecTe c TeM B CBA3H Cc Hempa 
BUJIbHOCTAMM MeHO3uca HapALY C KpylHbIMH rameTamu (OopMupyloTCA raMeTE 
C YHCJIOM XPOMOCOM MeHbille ofHOrO Hadopa. B nocseqHeM Cyuae BcTpeyaroTes 
M HexKusHecHOCOOHHIe UblIbeBble 3epHa. Ilo smuTepaTypHbIM JaHHbIM, 9TI 
ABNeHHe IMIpucyule NoMNOMZaM. 36 XpOMOCOM B COMaTHYeCKHX KuJleTKa)}} 
MIPOCMOTPeHHBIX KOPeUIKOB OblIO YHCJIOM NOCTOAHHBIM (IlaCTHHKM C MeHbIIMN 
YHCJIOM XPOMOCOM He BCTpevaJIuch). 

Takum O6pa30M, MbI MOXKEM NpeANOMOKUTb, YTO B ycmoBuax LlenrpambHO! 
AKyTHM Y JIMCTBCHHMUL JaypCKOH HapylieH Mpotecc meliogsuca B MaTepHH 
CKUX KJIeTKAX MUKpOCMOpaHruu, YTO IpHBeNO K OOpas0BaHHI0 MIbIIbIEBLIX 3epe}} 
C HepeXyWupOBaHHbIM 4HCJIOM XpomMocoM. OMblIeHHe %XK€HCKHX IBeETKOB BbICOK}} 
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ePTHIbHOH MbVIbIOH C TakuM aGopoM XpOMOCOM IIpHBO_UT K OOpasoBaHuto 
TOJIUTIOUAHBIX Ce€MAH, a BMeCTe C T€M HM TaKMX pacTeHHH JIMCTBEHHULUbI Jayp- 
-KOH, Fe B COMATHYCCKHX KJIeTKAaX YHCIO XPOMOCOM paBHO (2n = 36)36. 

_ HabHelittee usyyeHne NoMMONAMM y LaypcKO mucTBeHHHMWLI uM Mpomec- 
OB reliTOHOraMHOrO ONbIIeHUA MpescTaBner OoubuIoh TeopeTHuecKUli UH, BO3- 
OXHO, MpakTuyeckuh unTepec. [lomunsonybl BOOOMe MOryT ObITb ONe3HbIMU 
Jist JECHOTO XO3AMCTBA, TaK KaK Y MHOHX M3 HUX, KpOMe yBemMyeHNA pocrTa, 
KPyUHAIOTCA UBeETKH M VJONbI, H3MeHAIOTCA (bu3sHOMOrMyecKHe Mporecct, 
MOBbILMAeCTCH H3MeHUMBOCTb. PaGoTa mpemlouaraeT ObITb MposOsKeHHO!. 3 
BosMOXKHOCTb MOJIYYeHHA BLICOKOKaveCTBEHHBIX CeMAH OT reliTOHOraMHOrO 
TIbIICHHA MO3BOAeT OTKA3aTbCA JIA SIKYTHM OT IIpaKTHKyeMoro HbIHe OCTa- 
JieHuA Ha BbIpyOKax Jin OOecMeyeHHA UX BOZOGHOBJIeHUA PpyMl COMWKeHHBIX 
exTy coOol Repepbes. OGcemeHeHuve CIVJIOWHbIX BbIPyOOK B JIecaxX JaypcKoH 
MCTBCHHULbI MOXKET ObITb OOecHeYeHO H OT OMMHOUHDIX JepeBbeB — CCEMCHHHKOB. 


ViuctutyT seca uM ApeBecuHbl Tlocrymuao 
Cu6upceKoro oTgenenua AKayemun Hayk CCCP 31 Vi 1959 
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Jlokaagn Axkanemuun nayrk CCCP 
1960. Tom 130, Ni 2 


A. B. TELLOBA, E. A. THMO®EEBA-PECOBCKAS u H. B. THMO®EEB-PECOBCKHA 


O BJIMAHWH STHJIEHQMAMHHTETPAALETATA 
HA HAKONJIEHHE PA3JIMUHbIX PAXWOMSOTOIOB 
M3 BOJHOrO PACTBOPA TIMABKAMH WH KOMAPAMH 


(ITpedcmaeaexo axademukom E. H. Haeaoecxum I VIII 1959) 


B passutue yuenua B. V. Bepuagcxoro (**) 0 Onochepe HU B CBA3H C H3y4e- j 
HHeM B OOWEM Mane paOoT MO 9SKCNepHMeHTambHOH Ovoreomenouiorun (* *) | 


MNpOBOJMJIHCb OOWIMpHBIe ONbITbI NO ONpeweJIeHHt!O KOSPULNEHTOB HakONJICHuA 4 


Ta6Oauna 1 


Kosh@uunent 


opment | sw | Fes | Co | zn | sro | ys | zr | Nb | Rus | Cst7 | Cer 
Via*womr, |. 4- | 330.| 277/423 |- 8 “| 443: 92. 480) 200) 4Ge ahem 
(KOHTpOuIb) | 
4 beg & |) 25. bag” [835 2) 20g SNe sog een ialys. meme 
Ms SATA | 799-0/78,5 | 1,5 | 20,0 | 243,01 24,0 | 106,0| 67,0 | 90,0 | 410,0| 42,0 | 


(OTHOLIeHHe KOHICHTPalluH WaHHOTO 3JIeMeHTa B OpraHHsMe HU cpee) pasmny- | 
HbIMH IIpeCHOBOXHbIMM OpraHv3MaMH MMKPOKOJIMYeCTB XHMHYECKHX JJICMCHTOB, 
¥3 Bo_HOrO pacrBopa (7°), B cBa3H C 93THM BO3HHKaeT BOINpPOC O BO3MOXKHEIX | 
M€XaHH3Max 9TOFO HakolvieHua. Ceme- | 

TaOauma 2 HOBBIM (1°,1"), Cemenosnim u Tpery6enko | 

(2) ycTaHOBjeHO, YTO HEKOTOpBIe KOM- | 


sr | Rute] Csi? | Cet T1I@KCOHBI OKa3bIBaIOT 3HAUHTeJIbHOe | 

BJIMAHHe Ha MHHepaJibHbI OOMeH Mute- j 

KONMTaoulNx. EcTecTBeHHO BO3SHHKJIa } 

et. to16 | 1583 | 197 | 3500  MbICub, YTO KOMMIeKCOHBI MOryT BAHATE | 
IITA 1520 | 5587 | 4415 94 MH Ha KOSPMUHeHTHI HaKOMeHHA ME- || 
Kyxonnu KPO3JIEMEHTOB BOJHBIMH OpraHH3MaMh,. | 
Konrpomb | 270 | 240 | 107 | 200 B HacTOsAlemM coo6mleHHH IpUBOLAT- | 
¥ eis 1125 | 170} 63 | 145 of yaHHBIe TO BAHAHHIO KOMIIJI€KCOHA | 
Koxtpom | 644 | 644 | 164 47 9THJeH,MamMunterpaatietata (OJITA) Ha} 
OITA 4197 | 400 | 124 7  koop®uunenThl HakonveHua ofnuH- | 
HalWatTH paMOakTHBHbIX U30TONOB (S*, | 

eunes Fe®?, Co%, Zits Sr2°, y 91 Zr, 
Koxtpomb | 643 | 822 155 | 1299 Nb**, Rut’, Cst*?, Cel#4 anol nom | 
1281 | 275 | 100| 38  #HOKOHCKO MuABKOH us pona Herpob-| 

SATA 200,0| 33,4] 64,5, 3,1 della u uersipex 3mementos (Sr, Ruts # 


Cst8?, Ce!#4) pasHbima cTamuamMu Ko- | 

Mapa Culex pipiens pipiens. 

Metojvka ONbITOB CBOLMJaCb K CJeMyIOULeMy: JIOMKHOKONCKHEe NHABKH OBI. 
B3ATbI U3 NpwOpexHoro Onorenosa o3sepa B. Muaccopo 8 UnpmencKom 3ano- 
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€NHUKe, H KOMaPbI PasHbIX CTayui ObIJIM BbIVIOBJICHbI H3 OOJIbUIMX 6auKOR, CTOA- 
[MX OTKPBITO Ha TeppuTOpHH OnocTaHWHH, Tam xe. Te u Apyrue 2%KUBOTHEIe 
BIH MOCaKEHBI B CTCKJIAHHBIE COCYJbI C O3EPHOH BOLO HM BeTOUKaMH 20TeN. 
KaKJbIM Pa2HOH3OTOMNOM ObIIO MocTaBeHO Mo 4 cocyza — 2 c yUcTOL BOTOH 
2 ¢ pactBopom OJITA (400 mr/n). Usoronpt Bo sce 4 cocyya BHOCHINCh U3 
acueTa mpumepHo 1000 pacn/mun-ma. IIpo6st Bogbt uv NuABOK Opasucb ua 4, 
MW 16 eHb, JMYHHOK MW KyKOJIOK KOMapoB — Ha 3, 5 vw 22 JeHb, a uMaro — Ha 
,5 # 10 Jeb Mocue Hayaa ONEITOB, NO [Be MapasNeMbHbIe MpOObI U3 KaxKTOTO 
ocyya. Bce npo6st usmepssmucb Ha cueTHOM ycraHoBKe Tuma B-2 ¢ TOPILOBOK 
pyOxou. Tak Kak o6e noBpepxHocTu 9, 

o6e Napawenbuble NpoGbi 3 KaxK- fry os 
Oro BapHaHTa jJlaBaJM OM3kKue pe- 
yIbTaTbl, JaHHbIe MO 4YeTHIpPeM H3- 
e€peHHAM YCpeHAJIHCh. 200 
. B Ta6n. | npwBeqent ycpequen- 
HBIe 3 JByX MOCIeqHHX CPOKOB 
mpoO KosPPuUHeHTHI HakOleHuA pa- MW 
MMOaKTHBHBIX SJIeCMeHTOB TIHMABKaMH 
M3 UHCTOM O3epHOH BOLI H pacTBO- 
pa OJITA. V3 stok Ta6nuun BugHo 8 
bTcyTcTsue BiMAHHA OJITA ua ko- 
PODMMLMeHTLI HaKONJeCHHA cepbl u 
upkouna (100 u 106% xk KOHTpo- 
iH), cuaOoe CHHxKeHHe Koappuln- 7m 
CHTOB HaKOIJIeHHA HHOOUA HU pyTe- 
Hus (67 u 90%), peskoe cHMKeHHE 
O *Kele3y, KOOaJIbTy, UWMHKYy, HT- 
puto uw wepmio (8,5; 1,5; 20; 34 
m 12%) wu 3aMeTHOe MOBbIINeHHe 
<OSPPUUHEHTOB HAaKOIVJIeHHA B IPH- 
yrctBuH OITA no cTponuHio -u 
e3ui0 (213 u 410%). 

B Tao. 2 npuBexenbl KosdpuHy- 
SHTbI HAKOMJICHHA JIMYHHKaMH, KyKOWI- 
KaMM U Maro (ycpemqHeHHble H3 3, 5, Co 
lO u 22 Hew) paquousoTOoNOoB 43 
ucToH Bomb u pacrsopa OJ[TA. B Puc. KospuunenTsl HakonvieHuaA muaBKamMu (1): 
mpucyrtrBsun OTA KospuunexTbl § onynnanuaru u Komapamn (2) YeTBIPeX payuo- 
aKOIJICHHA CTPOHILMA MOBBICHJIMCbh, wg0TonoB, BbIpaxXeHHbIe B MpOMeHTAaX OT COOT- 


YTeHHA HW We3HA — HeCKOJIbKOCHH-  BeTCTBylouleroO KOHTpOwA (KOS@cpHUHeEHTEI Ha- 


_ -komvenua u3 Bomb 6e3 OJITA npuuaTE 3a 
ieee? EP HA ORS RS Pe 400%). IIpouenTb! oTs0xKeHbI B NOrapudmuye- 
bMa CHJIbHO. B orsMune OT MHABOK CuOR Ne aCe 


KOMapOB He MNOBbICHJICH, a He- 
HOTO CHH3HJICA KOS@PHIMeHT HaKOMJIeHHA We3sHA. 

Ha puce. | npuBeyzeHbl KosppvuMeHTh HaKONJeHHA NHABKaMH WH KOMapaMy 
CeX H3YYeHHBIX 9JIeMeHTOB 43 pacTBopa OJITA, BbIpaxkeHHble B MpOWeHTax OT 
KOHTpOA (Boma 6e3 OJITA npuusata 3a 100%). 

_ Takum o6pa30M, u43 MpHBeqeHHbIX JaHHbIX CJleqyeT, YTO B OTHOLICHHH 
elicTBua OJITA Ha KoadpuuMeHTbl HaKOMJICHHA Pa3HbIX SJICMeCHTOB pe3yJIb- 
raTbl, WOJyYeHHbIe Ha WHABKaX HM KOMapaX, a TaK2Ke BOJHbIX pacTeHHAX (B Me- 
aTH) IpHHWWIvabHO OfMHaKOBbI. Y muABOK B MpucytcrBun OJITA xKoad- 
HIMeHTbI HaKOMeHuA *%eslesa, KOOaIbTa, WHHKAa, MTTPHA, WepHA pe3KO H 
{HOOHA HW PyTCHHA He3HAYNTeJIbHO CHWKAIOTCA, B TO BPeMA Kak KOSpPUUHEHTHI 
HaKOMJICHHA CTPOHUMA MH We3HA 3aMeTHO MOBbIWaloTCA, a Cepbl H UMPKOHHA 
CTalOTCA HeH3MeHHBIMH. B OTHOWeHHH KOMApOB CTPOHUHH B MpucyTCTBHH 
JITA TakxKe Jam 3HauNTesbHOe MOBbIWeHHe, pyTeHH UM Wes HeOOMbIUIOe, a 
epult BeCbMa CH JIbHOe NOHMKeHHe KOZPPHUMEHTOB HaKOMJIeCHHA. Dhbext QITA, 
aKuM OOpa30M, OCHOBaH Ha OOULMX (PU3HKO-XHMHYECKUX 3aKOHOMePHOCTAX. 
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BOJHBIX OPlaHH3MOB. 


‘ ie Tloctynuao_ 
; 2 VII 1959 


ge NTE OLS CRIS JIMTEPATYPA 
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SKONOFUA 


r. E. WYJIbMAH \ 


Ob HHTEHCHBHOCTH DKHPOHAKOINJIEHHA Y ASOBCKOM XAMCBI 
(ITpedcmaeaeno axademuxom E. H. Ilaeaoecxum 20 VII 1959) | 


| B mpegpinqyniem coo6ujenuu (1) 6p MpHBeqeHbl WaHHbIe 06 UsMeHeHHU 
(KHPHOCTH pasJIMUHbIX BOSPaCTHBIX py XaMcbI BO Bpema NpeOpiBanua B A30B- 
cKoM Mope B 1954 uw 1955 rr. Oqnako, uTOObI MoyuNTb elle Comee TOUHOe Mpen- 
TaBJIeHHe O KOJIMYCCTBCHHOM CTOpOHe %upoBoro OOMeHa y XaMCbI, cienyer 
OCTaHOBHTLCA Ha OCHOBHOM XapaKTepHCTHKe J\MHAMMKH 2KMPHOCTH. Takoli xapak- 
TEPUCTHKOH ABMACTCA MHTCHCHBHOCTb (HJIM TeMIbI, CKOPOCTb) HakONeHuA (HIM 
pacxojla) *upa B Tele XaMCbl, W3MepHeMaxd KOJIMYeCTBOM %KUpa, HaKOMNJeH- 
HOrO (HJIM H3pacXOJOBaHHOrO) pHlOO Ha eMHHHLy Beca 3a eMHUILY BpeMeHH. 

Ha puc. 1a metojom rpaduueckoro udhepeHwupoBaHuA KPHBbIX H3Me- 
HeHHA 2KHpHOCTH xaMcbl B 1954. r., ToUHOCTb KOTOporO ABAeTCH B JaHHOM 
cilyuae BUOJHE OCTaTOUHOH, NOCTpoeHbl KPHBbI€ WHTCHCHBHOCTH 2KHpoHa- 
KonseHHa (J) Wd O6CHX pasMepHbIX Tpynl XaMcbl, NOMBepraBlIuxca aHa- 
u3y B 1954 r. Stor rpadpuk acT BO3MOXKHOCTh HaiTH KOJMYeCTBO KuUpa, 
HakallIMBaeMOro XaMCOH Ha eAMHULy Beca B JOON U3 THEM mpeObipaHua 
XaMcbl B A30BCKOM MOpe C Maa MO aBrycT BkKsIOUNTeIbHO. MHTeHCHBHOCTb 
DKHPOHAaKOMJIeHHA y TOROBHKOB (pasMep 65—75 MM) uw y cTapuliMx BOspacT- 
HbIX rpynm (85—95 mm) B 1954 r. 6nlna B OOmleM CXOZHOM, NO2TOMY OKa3a- 
J10Cb BO3MOXKHBIM MOCTPOHTb Jia O6eHX Fpynt OOuLyIo KpuByio. Kak BuyHO 
43 rpaduka, B TeveHHe MpesHepecToBoro mepHofa (Mali—nepBaA MoOsJOBMHAa 
WIOHA) Y XAMCbI UMeeT MeCTO pacxoy xupa (J~ BbIPAaKaeTcA OTPHWATeIbHOM 
‘BeaunHoli), KOTOPbIH, OMHaKO, HeYKJIOHHO M pe3KO cokpamaetca. K Hauany 
‘HepecTosoro nepHoga (K cepeqHHe MICHA) yCTaHaBJIMBaeTCA paBHOBeCHe Mex- 


pecToporo (cepequHa HIOHA — KOHel, HIOJA) WM MpemMurpalMonHoro (aBrycr) 
MepHOl0B y XaMCbl NMpOHCXOAMT HelpepblBHoe yBelMueHHe MHTCHCMBHOCTH 
AKupouakonenua. Ecuu B Hayane uioa J, paBHaetca 0,5 mr xKupa Ha IT 
Beca pblObl B JeHb, TO CNycTA MeCAL, K Hayaly MpeqMurpalMoHHoro mMepu- 
ona, I, Bo3pacraeT yo 1,8 mr/r, T. e. Gomee 4eM B 3,5 pasa, a K KOHILY 


aprycta — 20 2,8 mr/r. Be3 oco6ol norpeliHOCTH MO%KHO MIPpMHATb, YTO Ha- | 


pactanue J, y XAMCbI C HIOHA NO ceHTHOpb 1954 r. mpoucxoquT c MocTo- 
AHHbIM YCKOpeHHeM (T. €. H3Me€HeHHe UWHTCHCHBHOCTH 2KAPOHAKOMNJIeHHA 
AI. = const). CmeqoBatembHO, KPHBYIO HHTCHCHBHOCTH 2%XMPOHAaKONJeHHA 
MOXKHO MIpefcTaBuTb B Bue IIpsAMoM (Ha puc. 2 OHA UM300paxKeHa NYHKTH- 
pom). Takum o6pa30M, y XaMCbI C CepeMHbI MIOHA MO CeHTAOPb 3aBMCHMOCTD 
Me2K LY HHTCHCHBHOCTbIO XKMPOHAKOMJeHHA (B MHJWIMTpaMMax Ha rpaMM Beca) 
M BpeMeHeM BbIparkaeTca CPopMyvon: 


= DT; (1) 


rye T—pspema B AHAX, @ H b—KOHCTAHTH, paBHble coorTBeTcTBeHHO 1,2 
u 0,038. 

Bepnemces’ K rpatbuky, Ha KOTOPOM MOCTpOeHbl KPHBbI€ H3MCHeHUA KUP- 
HocTu (cm. (1)). Hlockomky AJ, = const, 9TH KpHBbIe MpeAcTAaBIAIOT co6on 
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Wy pacxoNoM W HakoMmleHHém wxupa B Tee xamcbl (1x— 0). B Teuenne He- ' 


4 be bf <i4 Ye et Se ae 


Ps i ieee 
be ‘ 


MapaOoubl BTOpoli crenenu. Orcioga 2%KUpHOcTb xaMcbl Mammen (K,, %) —H 
cTapueli (Kz, %) BO3pacTHOH rpyllbl paBHa COOTBETCTBEHHO: 


Ky y= @,— 0yT + ,T®, Ko= A2— b2T 4- CT. 


TaK KaK Hac OCOOCHHO HHTepecyeT BOCXOJALIaA BETBb KPHBOH H3MeHe- | 
HHA 2XMPHOCTH (rT. €. H3MeCHEHHE 2KMPHOCTH C CepeAHHbI HIOHA O CeHTAOpA), 
MO2KHO HalHcaTb: 

2 
WK = a +-€,T*, Ko= ah + c9T”. 


be0.% Mé/e-DeHb 
Q25-Z25 


ee Tak Kak Cy= C.= 0/20, B OKOHYATeEbHOM BHC 
DISH 15 (popMysIbI 6yAyT HMeTb TaKOM BUI: | 
Q10-40 Ky= 2+0,019 T?, Ke=1,1+40,01977. Gee 
GOS OS Ilo stTHM (hOpMyJIaM MOXKHO PaccuHTaTb KUP- 
a HOCTb XAMCbI B JHOOOH JeHb Cc CepeMHbI HIOHA 
ae mo ceHTaOpb 1954 r. 
~ DIGG, Heo6xouMo 3aMeTHTb, uTO Popmyuinl (1), (2) 
ABJIAIOTCA HHTEPMOJAWMOHHBIMH HW He MOryT OBITb } 
-40 : 
IIpHMeHeHbI JIA BEIuHceHHA Jy HW XK (%) BY 
~ ONG CceHTAOpe HM oKTAGpe 1954 r., MocKONbKy H3Me- jf 
He€HWe€ HHTCHCHBHOCTH %xHpOHakonueHua (Ax) | 
% é/eGbHe B C€HTAOpe-oKTAOpe oTmuyaetca oT Al, B Mmpe- | 
G25 (25 ybilyuiue Mecatbl. MutencHBHOCTb 2%KHPOHaKON- | 


JIGHHA B CeHTAOPe H OKTAOPe HEYKJIOHHO YMEHb- } 
waetca. CregopatembHo, Aly B  ceHTHOpe- : 
OKTHOpe XapakTepu3yeT yxKe He yCKOpeHue, a 4 
3aMe]WICHHe HHTCHCMBHOCTH %KHPOHAKOMVJICHHA. 

Ilo aHasioruu c puc. la, Ha puc. 16 Takxe § 
MeTOJOM Trpaduyeckoro judpepeHunpoBaHuAa 
KPHBbIX H3MCHCHHA XKHPHOCTU XaMcbIB 1955 r. 
MOCTPOCHbI KPHBbIe H3MCHCHHA WHTCHCHBHOCTH 


é het ee X%KHpOHakOMIeHHa y xaMcbl B 1955 r. Kak 


BHHO H3 prc. 1 6, B ormmunMe or 1954 Tr HH- 
TCHCHBHOCTb 2KHPOHAKOMNJICHHA Y pa3/IMUHbIX 
B1955 r. (6). 1—xamea 75— BOSpacTHbIX rpynm xamcbl B 1955 r, HeoquHa- 
80 wm, 2—85—90 mm, 38— KOBa, XapakTep H3Me€HCHHA WHTeCHCMBHOCTH %KH- | 
95—100 wm. TlynkrapoM Ha pc. poOHaKOMNVJICHHA BO BpeMaA peObipanua B A3soB- - 


Puc. 1. Mureucupuoctbh »xHpoHa- 
KomuieHusa y xamcbl B 1954 r. (a) u 


1 6 aA cpaBHeHHA moka3saHbl 


(yrpy6enHo) waunpie 1954 r. CKOM MOpe Takyke HeOMHHAKOB Y )pa3JIMYHbIxX 


BO3PaCcTHBIX rpynn. Y rooBukos (pasMep 75 — 
80 mM) H f~ByxroyoBuKoB (85—90 mm) Bo BTO- 
pO MOMOBHHE HIOHA, XOTA WH UMeeT MecTO yBemHUeHHe J, OJHAKO TeMM 
STOrO YBeIMYeHHA NO cpaBHeHvio c 1954 r. upesBpluaiHo 3ameqen. Uro | 
KacaeTcaA TpexrogqoBukoB (95—100 mm), To y Hux Jy, yMeHbillaeTca. 
B utosle, Kora BbIMeTLIBAHHe TepBOli NOPUNH MOJOBLIX MpOLyKTOB ObINO 
B OCHOBHOM 3aBepllleHO, a pOcT B JWIMHY y XaMCbl MpakTHuecKH MpekpaTuJ- 
CAH, MOXKHO ObIIO OKNAATb 3HAUMTeMbHOTO yBemMueHHA Jy, YTO H HMMeIO 
mMecto B 1954 r. Ongnako B utone 1955 r. y romoBHKOB HW JByXrO,OBHKOB 
poct J MpOMCXOAW TAaKUMM Ke 3aMe]JICHHbIMH TeMMaMH, KaK M BO BTOpOL 
MOJIOBHHE HIOHH, a Y TpexrogqOBHKOB J, MpofoUxKala yMeHbluaTbces. B pe- 
3YJIbTaTe 3TOFO MHTCHCHBHOCTb XKUPOHAKOMJICHHA Y cCTaplueli BospacTHOH 
rpylibl XaMCbl B Havasle MIO CTaHOBHTCA MeHbIleH, yveM y TOMOBHKOB, 
a CO BTOPOH MOJIOBHHbI MIOJIA CTAHOBHTCA MeHbIUIeH, YeM y JBYXrOJOBMKOB. 
IIpwunnolt stToro sABAAeTCA YyXYIeHHe KOPMOBOM Oa3bl XaMCBI, KOTOpOe 
CTaJlO OL,YTHMbIM CO BTOPOM MOMOBUHbI HIOHA HM OCOOeHHO pe3KO MpOABHNOCh 
B ioe. B stom yOexpaioT JaHHble HopoxusoBoi (?), KOTOpad yCTaHOBHJa, 
4uTO OHOMacca IWIaHKTOHa B ulovie 1955 r. Opa B 3 pasa MeHbIIe, ueM B 
vioHe, H nourw B 10 pa3 MeHbLe, 4eM B Mae. 
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- Xora B 1954 r. kopMopand 6a3a xaMcbI Opima Kpaline m10xoit (?), OHa He 
yxyflllaacb OT HauaJla K KOHILY JIeTa, MOSTOMy y XAMCBbI B HepecTosblli me- 
puon 1954 r. HaOmofanoch 3Ha4dHTebHO Ooulee ObIcTpoe yBeumyeHHe HHTeH- 
CHBHOCTH 2KUPOHAKOMIeHHA, YeM B TOT 2%e Nepvox 1955 r. TlockompKy uH- 
TCHCHBHOCTb XKMPOHAKOMIeCHHA B uloe 1955 Yr. Oblla 3HauHTeNbHO HME, 
uem B uione 1954 r. (B Kone mona 1954 r. Jy, =1,7 mr/r B peHb), UB 
KoHue Hiold 1955 r. MakcuMasbHad J, y TOMOBHKOB paBHa BCero JMIUb 
0,8 mr/r, MOXHO yTBepxXaTb, YTO OOeCIeYeHHOCTh KOPMOM xXaMCBI B utose 
1955 r. cTaHOBHTcA xyfuleH, 4em B uiome 1954 r, 

C kona uioa 1955 rf. HHTeHCHBHOCTh 2%KMpOHaKOMIeHHA HaXxOLMTCA B 
OOpaTHOH 3aBHCHMOCTH OT BO38PaCTa MIM pa3MepOB XaMCHI. 

B 1954 r. B Mepwox NpexMurpalMoHHorO HaryJia, K KOTOpoMy Xamca MpH- 
icTylWJia B Havade aBrycta, COsepxKaHue XKUpPa B Tese pblObl pesKO yBeJMUMJIOCh, 
YTO ObIJIO CBA3aHO CO 3HAYHTEJIbHBIM YBeJMYCHHEM HHTCHCHBHOCTH XKHPOHAaKO- 
IJICHHA MO CpaBHEHHIO C HeEpecTOBLIM NepHogom (Torga B TeyeHue aBrycta J 
|\YBeJIMWHJIacb IIpHMepHO B 2 pasa). B 1955 r. peskoe yBesIM4eHHe HHTEHCHBHOCTH 
OKUPOHAKONJeHHA B MpeMurpalMOHHbIH NMepHOX MMeJIO MECTO JIHIb y JByXseT- 
‘KoB (75—80 mM); y TpexmeTKoB (85—90 mM) OHO He ObINIO 3HAUHTeJIbHBIM 
(3a asryct /, yBeatuunaacb c0,65 no 1,00 mr/r B qeHb). UTo Kacaetca yerbipex- 
feTKOB (95—100 mM), TO y HHX HHTCHCHBHOCTb %KHPOHAaKOIMJeHuA B aBrycTe 
(Mecall, B KOTOPOM OObIYHO MPOHCXOAMT HaKOMeCHHe OCHOBHEIX PesepBOB 2Kupa) 
MpoqoKalla YMeHbUaTbea, JOHAA B Hayasle CeHTAOPA MOUTH WO HYVJA. 

_ Huskve TemMMbl HakOMJeHua %KHpa y XaMCbI B aBrycTe — MepBou NMoMOBMHeE 
‘ceuTaOpa 1955 rf. yKa3bIBalOT Ha MCKJIOUMTeNbHO MOXyio OGecneyeHHOCTb 
XaMCbI KOPMOM B 9TO BpeMA (ropa3yoO XyAlyio, 4em axe B 1954 1r.), B oOTCyT- 
‘CTBHe pe3KOrO yBeJIMYeHHA 3STHX TEMMOB TO CpaBHeHHIO C HepecTOBbIM MepH- 
‘OOM — Ha TO, 4TO OOecIeyeHHOCTb XaMcbl Mule B aBrycTe 1955 r. ene Sosee 
yxyllusacb Mo cpaBHeHHio c uiosiem. JlelcTBUTeJIbHO, OHOMacca MaHKTOHA 
'B aprycte 1955 r. OblJla BABOe MeHblle, 4eM B HiOIe STOFO *Ke rosa, U BO pas 
\MeHbUIe, 4em B Home 1954 r. (?). 

B cBa3u c Tem, uTO B 1955 Tr. HHTCHCHBHOCTb %KMPOHAKOMVJICHHA Y XaMCbl 
OOJIbLYIO YaCTb JleTa HaXOHJacb B OOpaTHOH 3aBHCHMOCTH OT BOspacTa pbIOBI, 
B TeveHHe HepecTOBoro Nepuora U MepBol :ba3bl WpeqMurpalMOHHOrO Nepvosa 
.KMPHOCTb XaMCbI yBeJIMYNBaeTCA TEM CHJIbHee, YeM MOIOXKe pHlOa. B pesyb- 
'TaTe 93TOFO H MpOMCXOAUT COMH2KeHHe KPHBbIX XMPHOCTH, HM B KOHLWe aBrycra — 
‘Havasle CCHTAOPA X2KUPHOCTb XaMCbl Pa3sJIMYHbIX BO3PaCTHHIX FpyMIl OKasbIBaeTCA 
/ONMHAaKOBOL (*). K cepequne cenTaOpa 2KMPHOCTb MJlaqIIMX BOSpacTHEIX rpyMil 
‘CTaHOBHTCA BbIllle, YeM CTapUIMX: HaCTyllaeT M3BpallleHve OOLIMHOM 3aBHCHMOCTH | 
Me%KJLy BOSPaCTOM M %XHPHOCTLIO XaMCbI, O KOTOPOM FOBOPHJIOCh B MpesbIAyulem 
\COOOLLEHHH. 

| Takum 06pa30M, HHTCHCHBHOCTb 2%KHPOHAaKOMJIeHHA y XAMCbI TeCHO CBAsaHa 
iC OGecMeyveHHOCTbIO pbIObI KOPMOM HM OlpesemseT XapakTep BOspacTHOM 3aBu- 
ICHMOCTH ME@XKLY BO3pacTOM M XKMPHOCTbIO pbIOBI. . 
| 


AsoscKko-UepHomopckult Hay4HO-HcceqoBaTeIbCKH i Tlocrynuto 
MHCTUTYT MOpcKorO pbIOHOTO XO3ALCTBAa 2 VII 1959 
WM oKeaHorpapuu 

| Kepub 


WUMTHPOBAHHAA JIMTEPATYPA 


17. E. Wyapbman, JAH, 128, Ne 2 (1959). ®? A. H. Hopoxua10Ba, COopn. 


anHotaumit pa6ot Bcecoio3H. Hay¥H.- HCCI. MHCT. MOpCK. pbIOH. X03. H OKeaHorpad., B. |, 5 
(1958). 
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Jlonsayn AkaweMuu wayKk COG Pie me 
1960. Tom 130, Ns 2 | 


X 


r. ©. BAHBEPY wu B. JI. KAJIEP 


CPABHMTEJIbHOE HCCJIEMOBAHHE NEPBUYHOM NPOAYKUMH 


NJIAHKTOHA PAXMOYPJIEPOAHbIM WH KHCJIOPOAHbIM METOJIAMH | 


(ITpedcmaeaeno axademuxom A. JI. Kypcanosem 12 VIII 1959) 


Jlanuble, XapaKkTepu3ylOlllve BeEMUNHY MepBM4HOH MposyKUMM MiaHKkTOHA, } 


WO WOcueqHuX JET NOWYYaJIHCb NIpe€HMyULeCTBCHHO IIyYT€eM H3MeCPpeHHsA. 


MHTCHCHBHOCTH OTOCHHTe3a [JiaHKTOHa MO pasHOCTH coep%KaHHA KUC- { 


JOpoyqa B CBeTJIbIX WH 38aTCMHEHHBIX CKJIAHKAaX MOCJIe€ SKCHO3HUMUM UX B BOJO> 


eme. B mocueqHee Bpemsa fin TOH Ke WeH Havas NpumMeHsaTees (477) MeTOR | 


Creman-Hunpcena (?°,24), 


MmpeycraBsAounH co6oh Mo_u@uKawuio Mmertoga | 


CKJIAHOK, Ip KOTOpOH MOKa3saTeJIeM HHTCHCHBHOCTH (oTOcHHTe3sa MJI@aHKTOHA 4 
CJIY2UT KOJMYCCTBO (bHKCHpOBaHHOro MM 3a BpeMs ONbITAa PawwvOH3O0TONAa YI Jie- 


poga (C14). Eure HeT NOHO ACHOCTH, PaBHO3HAUHBI JIM STH MeTObI pH BCeX 


YCJIOBHAX H C KakOH 3 ABYX HaXOWHMbIX KHCJIOPOJHbIM MeCTOJOM BeJIMUHH 


cieqyeT COMOCTABJIATB WOKa3aHHA PaMMOyrJIepOMHOTO MeTOya — C BaJIOBOH 


(HCTHHHBIM (OTOCHHTe3) HJIM Cc YHCTOH (BUAMMbIH oTOCHHTes) MpoxyKunel } 


wlaHKTOHa. 

Ilapassmesmbubie HaOJIOeHHA OOOMMM MeTOaMH ObIJIM CeaHbl HaMM JIeETOM 
1958 r.* Ha MegoTpodHom 03. Hapoub co cs1a60 pa3sBHTbIM MylaHKTOHOM Hi BBI- 
COKOH MpoOspayHOCTbIO BOJbI, Ha SBTPOPHOM 03. BaTOopHH pH CHAbHOM pas3- 
BHTHH PUTOMMAHKTOHA HW MaJIOH MpOspayHOcTH BOJbI H Ha O03. MactTpo, 3aHuMalo- 
uleM IpoMexkyTouHOe MoOwKeHHe. Bce TpH CBA3aHHbIX MexTy cool osepa 
PpacnoJIOKeHbl B CeBepo-3alaqHOH uacTH Benopyccxol CCP (26°45’ 3. 4., 
54°45’ c. wm.) B Oacceline p. Heman. Ycnosua na6mozennii IipeCTaBJIeHBI 
B TaOa. 1. 


Ta6Oauna 1 


Tp ogon- IIpospau- Uuca0 
*KUTeIb- | Comep%a- |yocry Bompl Iny6una Ha6o- 
Osepo HOCTb HHe O4KAaP., |r Cexxn, aKCHOSHL. mmo yre- TlepnHoy Ha6nioneHuat 
SKCNO3H-| MYr-9KB/J “A CKJIAHOK, M Hui 
uu, Yac. 
Hapoup 48 2,18 5,6 O27 Ooo Oe 8 10 VI—27 IX 
45 
Mactpo 24 2536 ~1 O} 2354; .6 10 8 VI— 4 X 
Batopun 24 1,96 Od Ane emee 8 7VI—3 X 
IIpu H3Me€peCHhAXx nepBHYHOU NpOAYKUHH pavOyrJIepOXHbIM MeTOJIOM : 


(*°,**) B CKJaMHKU OObeMomM 60 MJI U3 3apaHee MPHTOTOBJICHHEIX CTepHJbHBIX 
amily NoGaBIANOCcb OKONO 2,5; 12,5 umm 23 pCu C* B Bune pacrBopa 
NaHC™O,. Hauabuaa tbakTwuecKaad aKTUBHOCTh BHeCeHHOrO KosMuecTBa C4 
olpeyeialach IWyTem ocamkyenua BaCO3, pH 3TOM yUNTbIBamach KpuBad 


* » 
COop H JadopaTopHaa o6pa6oTka MaTepHanoB TaHHOi paOOTH BbINOAHeHa raBHbIM 
o6pasom P. B. Kosanesckof npu yuactau T. TamkoscKoii u T. Banxkerux. 
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MonorjoueHua BaCO;, nmoxo6Ho Tomy, KaK 93TO Jenan Creman-Huspcen. 
WHaKO B OCHOBe H3OTONHOH MeTOAMKH STOFO aBTOpa JexKasu pekomenjalun, 
SJIOXKEHHBIE B MOHOrpadun Kavbsuna c corp. (§). B stux pa6orax He yunTEI- 
asIOCb MOABJIGHHE MAKCHMYMOB Ha KPHBbIX CaMOMOPONLeHUA B OONaCTH MaJIbIX 
OIMKHH MpelapaTOB, Tak KaK STO ABMeHHe ObIIO BUepBbIe OOHapyXKeHO JIMUIb 
Mapte 1950 r. TlosqHee MakcumyMbI, o6yco0BsIeHHEIe caMopacceMBaHuem 
sIyueHuA B cyloe OOpasia ObIiM ycTaHOBJeHbI Jit MHOrHX f-n3auyuaTe- 
eH (°). 

Ha pue. | noxa3aHa Haliqennad Hamu 3aBuMCcuMOCTb M@XKAY TOMMMHOK COA 
cayka BaC™O; u usmMepenHolt akTuBnocrsio. TlonoxeHne MakcuMyMa OKa3a- 
MOCb OYEHb OJIM3KHM K paccuH- 
aHHOMy lO JIMTepaTypHbIM 
aHHbiM. Ecau MakcumMym Ha6- 
jofaetca mpu */,—1/, TomMu- 
bl COA MOYNOrMOWeHuA u3- 
yuenna (*), TO, TO MaTepna- 
aM OJHHX aBTopos (°, °), on 
MOJDKeH ObITb BbIPamKeH Mpu 
),45—0,7, mpyrux (1) — upu G5 
),6—0,9 mr/cm?, SIN 
| BemwunHa BHeCeHHOM aKTHB- 

OCTH HaXOJMTCH IyTeM IIpo- 
WOUMKEHUA KPHBOH, MocTpoeu- 0 


4 2 
of MO SMMupHuecKuM TOUKaM 0 20 IO mefem™ 
in A. 
Bee pC SOP Rn ATOU Puc. 1. Kpusax camonormomenua BaC“Os B 3aBu- 
PH HeAOCTATOYHOM UUCJIEe TO- CHMOCTH OT TOMIMMHBI COs 


4eK B HavaJIbHOM uacTH KDpH- 

OH SddeKT camMopaccenBaHuA 

MBuIyYeHHH He 3aMeTeH, HM 9KCTPaNOJAWHA NO KpHBOM MpHBOAMT K HeBep- 
HbIM BeJIMYMHaM, YTO MOKasaHO MyHKTHpHOH sMHHMeH Ha puc. 1. Tlostomy 
ie Creman-Husbcena, mpumenenupiid TO. HW. Copoxuubim u ppyrumu 
ABTOPaMH, JOJDKeH MIPMBOAMTb K 3HAYCHHAM BHeC€HHOM pajlMOaKTMBHOCTH, 
Te creuraia Ha 20—25% u 6oulee, H K COOTBETCTBEHHO 3aHH2KCHHBIM BeJIV- 
HHHaM MIpOsyKuHuH. 

Ha6mogenua na o3. Hapoub nmoKa3aJu, YTO Ip ca6O pasBUTOM IIaHKTOHe 
PTOTO O3epa He ObIIO 3aMeTHOM cuKcatuu C™ B TeMHOTe, KOTOPasA Oblsa CHbHO 
3bIpPaKkeHa B BoMe 03. BaTopuH, cofepXaBllel OO/bIUNOe KOJIMYECTBO NWaHKTOHa 


(11,8 mr/a 6e3g0bHoro BelecTBa CecTOHa) H GakTepull. 3yecb B TemHoTe (uKcH- 
DOBaIOCb B cpeyHem 0,039 mr C ua | a B CyTKH, 4TO cooTBeTcTByeT 0,13 mr Oz 
al aBcytTkn. IlocneqHad BemM4nHa IPHHUMaslacb BO BHUMaHHe IIpH pacueTax 
BeIMUHHbI cbotocuntesa. Tipu uHa6mogenuax Ha 03. Macrpo monmpasKa 
a TEMHOBY!O (UKCalMIO Oblia MpuHATa paBHoK 0,03 mr Oz Ha | J B CyTKH. 
Buocusach Take NonpaBka Ha JOOaBeHHOe BMecTe c C™ KosMUeCTBO 
oHoB HCO’s. 

| Creman-Huapcen (1,1!) mpenmaraeT paccunTaHHble BeJIMYHHBI accHMUJA- 
uu C yBenuuupatb na 10%, 4TOObI'yyecTb BAMAHHE JbIXAHVA HW WMCKPMMU Hall 
MOo, OHaKO TpyHO OMPeeJHTb NEHCTBUTebHYIO BeJMUMHY OWMOKU, KOTO- 
DaA_B pasHbIX yCJIOBMAX MOXeT ObiTb pasHOH. IlosTomy, culeqyA MpeWO*RKeHHIO 
Mxutca (°), MbI He BHOCHJIM 9TOM MOMpaBKu. 

| IIpu cpaBpHyenuu usmMepenuli (oTOCHHTesa, BbIPaXKCHHbIX B KOJIMYCCTBAX aC- 
MMuIMpoBaHHOorO C uM COz, c H3MepeHHAMH TOM Ke BeJMYHHbI NO KoIMye- 
MTBY BbIJeJICHHOFO KHCIOPONa YaCTO JOMyCKaloT, TO IbIXATeJIbHBIM KOSPPUUMeHT 
JAK) papen equnuue. Ho cpequult cocTaB MaHKTOHa COOTBETCTBYeT TKs=0) St 
OSTOMY MBI NOb3OBaIMCb COOTHOWeHHAMH Mexny Oz, C u COz, oTBeyaIOLMM4 
>TO BenuuuHe JK, a umenuHo: | mr CO2 = 0,273 mrC = 0,909 mr Os, un | wr 
De = 0,299 mr C = 1,098 mr COz. 

Ilpu cpaBHeHuH JjaHHbIX OTJeJIbHbIX HaOsIONeHHH 06a MeTOJa NOKa3sbIBaJIu 
OMbINME PacXO*AKeHuA, KOTOPbIe ObIIM OCOOeHHO BeJIMKH MPH MHTCHCMBHOM 
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dborocnutese (Gomee 1 mr O2 Hal 1B CyTKH), OHaKO pacxOx*KeHHA HaO,ONa- 
JIMCb B OG€ CTOPOHHI H KOMICHCHPOBAaJMCh pH pacueTe CpeqHUXx (puc. 2). To 
CpeHHM JaHHbIM Ha BCeX TpeX O3epaxX M Ha BCeX rmyOuHax, W3MepeHusA, Cie | 
JIAHHbIe C TOMOULbIO paquoyriepoqHoro MeTOa, COBMasIM C BaJIOBOH NepBUYe « 
HOM MIpomyKiuel (HCTHHHDIH (boTOCHHTe3), MOJyYeHHOH KHCJIOPOAHbIM Me- 
TONOM. SaMeTHO paCXOMATCH TOMbKO JaHHbIe AIA MOBEPXHOCTHOFO CJIOA 
o3. Hapoup. | 

Oyuako Halll MaTepHadl HEfOcTaTOYeH, YTOOLI CUHTAaTb 9TO PasJIMIHe Peab- | 
_HbIM CoorTBeTcTBYyIOULHe CpeqHue paBHbl 0,253--0,042 u 0,191-0,036. PasHocTb | 
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Puc. 2. Cpemuwe pe3ybTaTbl MapaiviebHbIX H3MepeHHil 

MHTCHCHBHOCTH (OTOCHHTe3a IIaHKTOHA Ha pa3HbIxX riyOu- 

HaX B TpeX O3epaX METOJOM CKIAHOK B pasMoyrviepolHolt 

(1) uw KucnopogzHon (2) ero mognduKayuax. 3 — cKopocTb 

NOTpeGleHHA KHCOPONa B 3aTCMHEHHbIX CKIAHKAX. A — 

03. Hapoub, B—o3. Mactpo,B —os3. Batopun. Ha adcuucce— 
mr Oo/a-CyTKH, Ha OpfWHaTe rayOHHbl B MeTpax 


cpeqHux (0,062) sub HemHOrO Goble omM6KH pasHocTH (0,054). Bo Bcex 
OCTAJIbHBIX CJIYYaAX pa3sJIMUMA MaHHbIX OOOMX MeTOJOB HaMHOTO MeHBILIe, 
CJIElOBaTeJIbHO BC€ OHH HaXOAATCA B MpelesaxX BOSMOXKHBIX CJIyYaHHbIX OT- 
KJIOHeHHH. 

Pe3y IbTaTbl HaGJIOAeHU HE OCTAaBJIAIOT COMHEHHH B TOM, 4TO NO OTHOLIe- 
HHIO K TJlaHKTOHY O3ep palMOyrvepoqHHI MeTO M3MepeHHit JaeT BeMUMHEI, 
O4eHb OM3KHe K BaJIOBOH NepBHYHOH NposyKUMH, NoOsyIaemMol KUCOpOHBIM 
MeTOJOM. Oco6eHHO BaxKHO, UTO 39TO OTHOCHTCAH KaK K MaJIONposyKTHBHOMY 
MlaHkTOny 03. Hapoub pH AByXCyTOYHOH SKCHO3HIMH CKJIMHOK, TaK HM K BbI- 
COKONPOAYKTHBHOMY IvlaHkTOHy o3sep Mactpo u Baropuu pu ofHocyTouHOH 
9KCNOSHILMH. 

lO. UW. Copoxus (7), ofeHuBad pesybTAaTLI CBOMX OOWIMPHEIX UM HHTePeCHbIX 
HaOJHONeHHH Hal NepBuyHOH MpoxyKuyMeH MWwaHkToHa PyiOuncKkoro Bosoxpa- 
HUJIMULa, COMOCTaBAeT HX C HaWIMMH JaHHbIMH MO 4HCTOH NpOAyKWHu WiaHk- 
TOHA BbICOKONPOAyYKTHBHBIX O3€p, H3MeCPeHHOM KHCJIOPOAHIM MeTOROM U TIpH- 
XOQMT K 3€aKJIKOUCHHIO O BBbICOKOM IpOLyYKTHBHOCTH NwaHKTOHa PHOuHCKOrO 
BoOXpanusuula. Ecam xe, YTO eCMHCTBEHHO MpaBUJIbHO, JIA CpaBHeHUA 


448 


| 
q Pr 
y 


SATb HE YHCTYIO, a BaJIOBY!IO NPOLYKIMIO M3YYeHHbIX HAMM SBTPOHbIX O3sep 
oTopaa B 3—4 pasa Ooubllle yNCTOM, TO NepBu4yHad NpokyKuHA MAaHKTOHA 
BIOMHCKOFO BOMOXpaHHJMIa, cormacHo yanHpm IO. VU, CopokuHa, JOubKHa 
BITb OWCHe€HA KaK HH3KaA, YTO XOPOIIO COOTBeTCTByeT MaJIOM MpospauHocTH 
Obl H HH3KOH pbIOONpOAyKTMBHOCTH STOO BOJOeMAa. 


Benopycckuit rocyfapcTBeHHblii yHuBepcuTe;r Tlocrynusto 
uM. B. VW. Jlenuna 10 VIII 1959 
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BHOXHMH#P 


B. 3. BAPAHOBA, IT. A. JEBOPHH wu axagemuk A. H. OMAPHH 


BJIMAHWE JHK HA 9H3MMATHUECKOE JEMCTBHE MANAWHA 
MW AEPMUAPA3bI S®OCGOrJIMWEPHHOBOFO AJIBJErUAA 


XOpowio HW38BeCTHA MCKJIOUHTeIbHO BaXKHaA POJlb HYKJICEHHOBLIX KHCJIOT 
B OOMCHE BeLLeCTB 2%XHBbIX OpraHu3moB. IlosToMy NOHATHO CTpeMJIeHHe MHOTHX. 
yiccyieqoBaTesel Ha MOJ@/bHbIX CHCT€MaX H3YYHTb B3aHMOJeHCTBHE HYKJIeH- 
HOBbIX KHCJIOT C J,PyrHMH KOMMOHEHTAaMH XKUMBHIX KJIETOK, MH B MepBylO Ovepeyb | 
C pa3JIMYHbIMH depMeHTaMhH. 

B page pa6oT HalieHo, JTO HYKJICHHOBbIC KHCJIOTLI TOPMO3AT elicTBHe 
mpotennas ('~°). Ha GenkoBbix NpenapaTax H3 MbIWL — aJlblOua3e H 9HONa3e — 
Tloka3aHO OOpaTuMoe TOPMO*KeHHe UX PepMeHTATHBHOM aKTHBHOCTH MPH B3a- 
MMOseHCTBHH C HYKJICMHOBbIMH KuCOTaMu (°). O6Hapy2xxeHO TIpH onpeyeeH- 
HbIX 3KCIe€PHMeHTAJIbHbIX YCJIOBHAX TOPMOXKEHHE HYKJICHHOBbIMH KHCJIOTAMH 
(bepMeHTaTHBHOM aKTHBHOCTH apruHasbi (*), CyKUMHZeruapasnl (°) w mH30KH- 
ma (°). Tloka3aHo, TO BbICOKONOJMMepHbIe HYKJICHHOBbIe KHCJIOTbI yYMeHb- 
WlalOT CKOPCCTb MpoOleccoB BOCCTaHOBJIeHHA B MeueHH MW NOYKaX KpOMKOB (1°), | 

MexaHv3M B3aHMOJeCHCTBHA HYKJICHHOBBIX KHCJIOT C epMeHTaMH MNOKa | 
HegocTraTouHO sceH. MoxkHO CUHTAaTb, YTO 3eCb MMEIOT MECTO SABJICHHA KOM- 
IJIeKCHPOBaHHA MexK]y ONpeesIeHHbIMH FpyNNHpOBKaMH MpH MOMOLIM IJIeKTPO- 
CTaTHYeCKOFO B3aHMOJeCHCTBHA, BOMOPOMHOH CBA3H, a Take Mpu MocpeycTBe 
BaHJe€pBaaJIbCOBbIX CHJI HIM KOBaJICHTHOM XHMHYeCKON cBaA3H. Hammane Takux 
KOMIJI€KCOB MOKa3aHO B pxAe paOoT Cc MOMOULbIO PpasJIMYHbIX MeTONOB UCCJIe- 
mopanun (1713), 

B HacToale paOoTe mpofomkanoch u3yyeHve BIMAHUA JLHK na depmen- 
TaTHBHY!0 AKTHBHOCTb IpOTeOJMTHYCCKUX PEPMEHTOB, B KavecTBe IIpeACTaBUTeIA 
KOTOPbIX HCHOMb30BaJICA NallauH. B paOoTe ucnowb30BaJicA KpUcTaMueCcKHH 
Malan (KoMMepyeckHH). Cy6cTpaTom JeHCTBUA CJIYKU KaSeHH, BbIeJeHHbIM 
M3 KOpoBbero movsioKa. IIpenapaT BEicokonosumepHor JIHK 6nia nomyyen usa. 
CBEKEZAMOPOKEHHOH SOOHOH XKeesbl TeJIeCHKa NyTeEM MpPeMBapHTebHOrO Bb ~ 
Henenun JiHK-nporenya no MupcKomy (**) c mocmexyrouleh enpoTennusanuel | 
mo Kap6u (*°). OnpeqeneHue KHHETHKH MpOTeosHsa NpOBOANIOCb cNeKTpotpoTo- ° 
MeTpwuecku To MeToqy Kyxntua. PactBop natlanHa akTHBupoBavica neper ’ 
KaXKbIM ONbITOM WHaHaTOM KaJiMA. IlonHad peakUMOHHaA cMecb, cocTosllad 
v3 cbepMeuta, cyO6crpara u JLHK, nuuKy6upopanacb pu 37° onpezeneHHoe 
BpemA, Noce KOTOporo epMeHTHaA peakWHA OCTAaHaB/IMBaslach TPUXJOpyK- 
cycHol kucsoToli. Tlocne 45 Mun. CTOAHNS MIpH KOMHAaTHOH TemMepatype mpo- 
BOAMJIOCb LeHTpHyrupoBaHue UM MpoMep Norsoulenua ctbyratTa Ha cNheKTpooto- 
metpe C®-4 npn 280 mp. AnanornyHo o6paOaTbIBaJIMcb Mpo6bi, He coxepxKaB- 
mune THK. 

Ha puc. | mpencrapnenbl pesybTaTbI ONBITOB, B KOTOPbIX COOTHOWeHHE | 
(bepMeuT : cy6crpatT Obli0 oKo0 |: 50, a cooTHomenne JIHK : kaseun = 1 : 20. 
CyeqyeT yKa3aTb, YTO B oMbiTax c cooTHomeHvem JIHK : xasenu = 1 : 30: 
XOJ_MpOTeo/Iu3a NOMHOCTbIO COOTBETCTBOBAa MpecTaBJIeHHOMy Ha rpatbuke. 

Jlauubie puc. | MokasbiBator, ¥ToO B HpucyTcrBuu JLHK mpoucxogur TopMmo- 
*KEHHE MpOTeOH3a KazenHa MalavHoM. JIA BbISCHeHHA Me€XaHW3Ma TOPMOXKe- 
HHA Wpollecca Mpoteousa B MpucytctBuH JLHK npopogzusnoch uccneqoBaHne ! 
BJIMAHHA MpeqBapuTesbHoK uukyOaunu c JTHK ognoro cdepmenta usu omnoro. | 
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cy6cTpata, nocje Yero MpoBOAUNOCh ONpefemeHne XOfa MpoTeonsa B MOJHOK 
‘CMe€CH yKa3aHHbIM BbIle OOpa30M. PesysbraTbl psa OMbITOB NoKagaJM, 4TO 
TIpeqBapuTebHaA HWHKYyOalNA MOOOrO U3 KOMNOHEHTOB CHCTeMbI Ka3eHH — 
TlanavH JaeT COBepIeHHO OMMHAKOBbIN ScpeKT uU, Kpome Toro, BenMuuHa E nu 
B OJHOM CJlyuae He H3MeHsAJIaCb M10 CpaBHeHHIO C NpoG6aMu, He NosBepraBluiuMUucA 
TpeqBapuTesbHOH MHKYyOallNH. 
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Puc. 1. Xo mpoTeonu3a nanavHoM B Puc. 2. Bauanue JIHK wa o9n3nmatTu- 
mpucytetsun JIHK (2). 1 —Koutpomb yeckoe Jelictsue PFA]. 1 — xoutpoe, 
6e3 JIHK. Benuuuna SKCTHHKUMH B 2 —0,079 mr THK, 3 — 0,158 mr JIHK, 
MpoleHTax K TaKOBOH Mp HyJIeBOM 4 — 0,237 mr THK. Bennunna 9KcTHHK- 
BpeMeHH MpoTeo/H3a wun (npu 340 Mp.) BEIpPaxkeHa B MpoweHtax 


K TaKOBOH Mp HyseBOM BpemeHH ¢pep- 
MeHTHONM peakuHH 
Takum 06pa30M, pH NpoTeosm3e Ka3senHa MalanHoM HaGvlofaerca Taka Ke 
| KapTHHa TOpMOxKenuA B MpucytctBuH JIHK, kak u Npu mpoteomse 6enkoB 
| Tputicnuom (%,°). 

IIpeactaBiaeT MHTepec u3y4nTb BAuAHHe JIHK una jelicTBue depmMeHToB 
Apyroro tuna. Mb u30paiu B KayecTBe TakOoro MpuHMepa Meruzpasy coco- 
TIMUepMHOBOTO asibyerula (PIA). Beigenenne PIA] B kpucrannnueckom 
Buje HW H3yyeHHe ee CBOHCTB MpOBOHTCA B HaCTOAMee BpemMA pATOM uccEqO- 
pateset (1°18), HeqaBHo ObIuIO ycTaHOBJeHO, 4YTO O6pas0BaHHe KOMIIJIeKCOB 
®TAJI co crepouamu BanseT Ha 9H3uMaTHUeCKOe JelcTBue OT AJL (2%). 

@Mepmeut OTA. yaa npopeyeuua HalHX ONBITOB Obi BbINeeH HS MBIT 
Kposuka. I]penapatT Onl mepekpucTaiH30BaH 4 pasa HM XpaHHJICA B XOJ1O- 
ubHuKe B pacTBope cyJIbtpaTa amMouuHsA (0,8 HacbILIeHHs). 

SusumMatTuyeckad akTHBHOcTh MPT AJ] usmepsuacb cnekTpodoromerpwaeckrt 
mlo Metony Bap6ypra, B Mo_ud@uKkaunu Ca6onbun u Onogu (18) B npucytcTBuHn 

| rekcosogudochata u abnonasbl. IlapasmembHo onpepesasiacbh KHHeTHKa Jlel_ 
| crpun OTA u 6e3 THK u B upucytctsun JIHK. Pepmentuaa peakuua NpoBo 
| Wusmacb B ruIMIMHOBOM 6ydepe, B KOTOPOM, Kak ObIJIO paHee OOHapyxKeHO (7°) 
epMeHT HaHOoslee aKTHBEH. 

CocTaB peaKIHOHHOH cmecH 


KouTpodb Ont 
(B Ma) (B MJ) 

ApceHaT HaTpua 0,03 M 0,1 Apcenat Hatpua 0,03 M 0,1 
_MpykTosonupocat 0,14 M 0,4 DpyktToso1upocpat : 1M 0, il 
AMH 0,4% 0,4 JAWIH 0,4% 0.4 
Aupmonasa 0,4% 0,1 Asmpfomaza 0,1% 0,4 
Tuanunosllt Oypep (pH 8,3) 2,5 Tauunnosnlt Oydep (pH 8,3) 2,4 * 
Vismepenue HYJeBoH TOUKM Uepes 10 mun. qoCapmenue JLHK ** 0,1 
gatem — jo6apnenue OFAJI 0,1 VM3mepenue HyseBol TOUKK 


3aTem — yoOapsenve OLA 0,4 


* B vex onbitax, Kora JoOapsasocb Gombe, yem U,1 ma JLHK, coorBercTBeHHO yMeHbila~ 
JOCb YCO MOOABNEHHBIX MUJIMMJUTPOB  TvIMILMHOBOrO Oydepa. 
** TIH \ foOapnanach K peakUHOHHOli CMeCH Yepes ONpeeICHHbIH MHTepBaJl BPeMeHH 110 
Tol IIpwunHe, YTO OHA TOPMO3HT AelicTBHe albAoasbl (°). AmbMolasHad peakKWWA ABJIAeTCA B 
WaHHoM Culyyae HeOOXOAMMOM CTyNeHbIO, MocTaBaA (boctborIHUepHHOBLIK aIbyerHy JIA mocwe- 
| aywumero geficraua OTA. 
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Ha puc. 2 rpadbuuecku MpescTaBJeHbl pe3ybTaTbl OMHOTO U3 XapakTePHbIX 
onlpitoB. Ha ocHOBaHHH MOJIYYeHHbIX JaHHbIX MOXKHO CYHTATb, YTO MpHCyTCTBHe 
IJHK ppi3prpaer TOpMoxeHve 92H3uMaTHYecKoro jelcTBHa OTA], mpuuem 
UMeeTCH OMpeleseHHaA 3ABHCHMOCTb BeMYMHbI STOTO TOPMO%KeHHA OT MOOaB- 
sieHHoro KoumuectBa JIHK. Hy2xno oTmeTuTb, ¥TO B OMbITe pH AOOaBeHHH 
1,55 mr JIHK mpoucxoqusaa nomad OCTaHOBKa (bepMeHTHOH peakIHH. 


Vuctutyt Ovoxumun um. A. H. Baxa Tloctynusio 
AxkayemuH HaykK CCCP 20 XS1959 
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BHOXHMH ff 


Unen-Koppecnonyent AH CCCP H. M. SMAHY93JIb u E. A. HEM®AX 


NOWABJIEHHE PJIMKOJIMV3A B PAKOBbIX KJIETKAX 
MPH BOSQEMCTBHM MPOMMJITAJJIATA 


Yuactue CROGOAHBIX payquKaJIOB B peaKIMAX KseTOYHOTO MeTa6ouIM3Ma OT- 
_KpbIBaeT HOByIO OO/1aCTb IPHMe€HCHHA HETOKCHYHBIX HHTMOMTOPOB paluKaJIbHbIXx 
Tpoweccos (*). 

Tlospasetca BO3MO%KHOCTh Nos6opa uHruONTOpOR, obJlaqalOlulNx croco6é- 
HOCTbIO MOfaBJIATb AKTHBHOCTb CBOOOAHOPaMKaJIbHBIX TMpoileccos, uMerouLux 
MECTO IIPH OKHCJIMTEJbHO-BOCCTAHOBHTEIbHBIX PeakKUMAX B PaKOBbIX KJIeTKaX. 

{[vTOoxuMuyeckne HCCeIOBaHHA, MpOBeseHHbIe B Hallet nadopaTopun, m0- 

Ka3aJIH, YTO IPH OMpeeJIeHHbIX KOHILCHTPaluAX MpONnrasiaT us6upaTesbHo 
MOWaBJIAeT B OMYXOJEBbIX KJIETKAX AKTHBHOCTb CYKUHHAerupasbl HW WNTOXpoM- 
oKcnya3pr (”). 
_ BecbmMa BaxkHbIM O6bIIO yCTaHOBUTb XapakTep BJIMAHUA Mponnsrasata 
((OqMH v3 MpeqcraBuTeneli UuHTuOHTOpOB CBOOOLHOpaANKaJIbHBIX Upomeccos) 
Ha MpOlleccbl PIMKONH3a B ONyXOJeBbIX KyleTKax. [mHKONM3, KaK H3BeCTHO, 
‘“ABJIACTCA IPH OMyXOJIEBOM POCTe CYIeCTBEHHbIM HCTOUHHKOM SHEprHuH. 

MetoyoM 2JIeKTpOHHOTO NapaMarHuTHoro pesoHaHca (SIIP) ycranopueno, 

YTO OOpasOBaHHe CBOOOJHIX PaHKaJIOB ABJIACTCH XapaKTepHOH yepTOH 3H3H- 
‘MaTuyeckoro TpaHcnopta 2eKTpoHos (°, 4). Tem caMbIM CTaHOBHTCA BecbMa 
‘BepOATHBIM IIpeAMOJOXREHHE O BO3MOXHOCTH NOMaBECHHA MpOWeccoB TIMKOH3a 
'B paKOBbIX KJI€TKaX B pe3yJIbTaTe BOSJelCTBHA MHTMOUTOPa pasuKaJbHbIx 
peakun. Onbpirbi, mpopexenHbie Meroyom SIIP, ycranopusn, uTo o6pa6orKa 
|KJICTOK aCUHTHOTO paka OpsuxXa MponHraisaToM MpMBOAUT K 3HaYHTebHOMY 
YMeHbUIeHMIO KOMHYeCTBAa CBOOOMHBIX paluKasOB B STHX KueTKaXx (°). 
_ Ha cepuu daaBuHopbix, MMpHMHHYKJeOTHTHbIX MH HeKOTOPbIX JpyrHux 
|OKHCJIMTEJIbHO-BOCCTAHOBUTEJIbHBIX IH3HMATHYeCKUX CHCTeM TlOKa3aHo (°,*), uTO 
/BO BCeX CJyyaixX HaGvloaemble curHasb! QIIP ofHOsHAauHO CBA3aHbI CO CBOOOL- 
HBIMH paluKaslaMH, OOpasy!OWIMMHCA TOJIbKO BO BPeMA TIpoTeKaHHA STHX 
SH3UMaTHYeCKUX peakiMh. CnextTppl SIIP, nampumep, NoxABJIAJINCb yY aKTHKO-, 
akoroub- u J[-riumepoasbyzeruy-3-hochaTleruspas TOJIbKO Ip HaJIM4YMM «NOJ- 
HOH» CHCTEMBI, COCTOAMIeH 3 9H3HMa H COOTBETCTBYIOULNX CyOcTpaTa HW KO9H-- 
3uMa. AKTHBHOCTb 3Ke€ aJiblOsla3bl, KOTOPad He yyacTByeT B IpOMexyTOUHOM 
TpaHCMopTe 93ICKTPOHOB, HHMKOra He COMPOBOKJalacb NOABJIeHHeEM CBOOOL- 
HBIX pawuKayoB. M3 npuBeseHHbIX PpaOOT, B YaCTHOCTH, CJleqyeT, YTO PIMKO- 
JUTMYeCKHH WMKJI MMeeT CBOOOAHOPAaNKAaJIbHbIM MeXaHH3M, HU, IMO-BUMMOMY, 
OJIbKO B MecTaX OKMCyIeHuaA HM BoccTaHoBJeHua JITTH. 

B nactosiled pa6ote noKkasaH veTKH shPekT NosaBeHHA MpoleccoB Tiu- 
KOJIM3a B PaKOBbIX KJIeTKaX WHIMOMTOPOM CBOOOAHOpPaNKaJIbHbIX PeakIMH, 
MpHueM Ipv HU8KUX KOHWeHTpaluAX MHPHOuTOpa (Mponuraiata) ero WeicTBue 
3HAYHTeEJIbHOM CTeMeHH CTaHOBUTCA W30MpaTeJIbHbIM. . 
Bausaune lponmusrassata HW ero CHHeEprHucTOB Ha a9 pOOHbIli HU aHaapooublll 
WMKONH3 u3syuaocb in vitro B KJIeTKaX MbIMIMHOH acl\MTHOH KapWMHOMbI Op- 
JIMXa WM aCl\HTHOH relaToMbl Kpbic Npu pasMyHbIX pH. Lia cpaBHeHua pu Tex 
€ yCNOBMAX H3y4aJicH anaspoOOHbIi TIMKOJIM3 B TOMOreHaTaX HOPMAaJIbHOH 
KaHW (lMeueHb KpbICbI), XOTA, KaK H3BeCTHO, PIMKOJMTHYeCKHH Tpolecc Kak 
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HCTOUHMK OoraTblx SHeprHeli coeqMHeHM MMeeT pasJIMUHbI YebHBIM Bec LIA 
HOPMAJIbHBIX M OIlyXOJIeBbIX TKaHeH. ; 

Uponunranaar (IIIf) TopMo3suT Kak a2poOHbli, Tak HW aHaspoOHbIH TMKO- 
JIM3 paKOBbIX TKaHeH, NpHyeM NosaBJeHne aHa2poOHOrO TIHKOJIM3a BbIpaxKeHO 
6omee pesKo. Hexotoppie ycoBua OMbITa (pH < 7, qoOaBKu WuTpata — CH- 
HeprHcTa aHTHOKHCMTemeH) yCusMBaloT STOT ScppexT. Bauanue TIT wa ana- | 
9poOubili rIuKOMM3 TOMOreHaTa MeyeHH KPbICbl OTHOCHTCJIbHO cla6ee, 4eM Ha 
PAMKOIH3 aCIIMTHOM TrelaTOMbl KPpbICbl. 

B ompiraX HCMOb30BaNMCb ACIHTHbIe KeTKH, MoyseHHble Ha 6—9 eHb 
locuie NepesuBkKu OnyxouM. POpMeHHble 9JIeMeHTHI KPOBH U3 aCILUTHOH 2KUKO- 
CTH yla/iaJIMCb [BYKpaTHBIM C/laObIM WeHTpHpyrHpoBaHHeM UM MPOMbIBAaHHeM 
Ha xomogy no Max Ku (°). Acuurupie kerk (2,1- 107 Ha 4 Ma mpoObl) HHKYy- 
Oupopaiucb mio Bap6ypry (’) B CMecH, COCTOAIeH 43 80% Kpe6c-pHHrep- 
doctbaTHoro Oytepa Cc COOTBeTCTBYIONUM pH (6,8—7,4) u 20% romonormaHok 
aCILUTHOM T1ya3Mbl, paee OTeeHHOM OT PpaKOBbIX KJeTOK WedTpHyrMpoBa- 


Ta6auna 1 


TlogzapaeHne MpOnuJraliatomM TIMKOIH3a paKOBbIX H HOPMaJIbHbIX TKaHel TipH pasJIM4Hblx 
yCJIOBMAX ONMbITa 


Anaspo6uple ycuIOoBHA Aspo6uble ycJIoBHa 
KoneunH. 
TKaHb ella 
; pH 7,4 pH 7,0 pH 6,8 pH 7,4 pH 7,0 pH 6,8 
et | 
Acuwtnaa Kap- 0 6250 5421 4740 5911 5036 4295 
I[MHOMAa Opan- 540-5 28,8 ST ea 44,9 Aad Pa HA 38,7 
Xa MbIWuUeH 5 4450 3387 2612 2160 3858 2633 
BA0-8 Ep} 69,3 84,7 44.5 56,6 65,9 
: 2669 1664 725 3281 2186 1465 
ae Dinah 69,9 85,5 45,3 7,6 66,8 
2644 1632 687 3233 2135 1426 
Acuutuas rena- 0 5885 5101 4466 5585 4972 4188 
TOoMa KDpbIC 5-40-58 24,5 36.8 52e0 18,1 PANT 37,5 
4443 3224 2130 4574 349 2618 
540-4 59,7 66,5 83,6 HDS 61,3 68,1 
2372 1709 Tal. 2664 1924 1336 
5610-8 60,2 67,2 84,3 53,9 61,9 69,8 
2342 1673 Ot 2575 1894 1265 
TleveHb KPBICHI 0 347 281 224 = — — 
(romoreHat) 5640-5 ate ond Lads 
a 267 208 a te ai 
; 26,6 40,4 
.40-4 saaes ae ie peu 
Be 285 205 154 a ae 7 
Zoro Sie 49,5 
10-4 ara ms EOS 
pit ion 176 7g S- — i, 
3 Wha 62,3 
4.40-3 aoe pat tes vese 
ae 119 84 fas al ik 
; 58,9 62,8 
-40-3 peas , 
ont 172 11 “83 fe uh ray 


is AD Rap toae da 1 Ycnopus: KpeOc-punrep-octaTHEi GOydep, roKosa 10-3 M, 
5 yOauna 60 Mun. mpu 37,5°, KoneuHaa KonueHTpauua TXY 3%. B anaspo6unix ycso- 
cco See aPfOHOM, B aSpOOHBIX YCJIOBMAX OMbIT NPOXOAM Ha BO3TyXe. 
ee es) AON eae Hafl YePTOH yKasbilBaeT Ha CTeMeHb (B NpOweHTax) MORaBue- 

, % MpHHATO KOJMYeCTBO OOpaszoBaBleroca JaKTaTa B KOHTPO- 
we mpu coorsetctsywmem pH. Wuppa nox yeproH noKasbipaeT a6comorTHble KOMMUeCTBA 
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HMeM HW HHAKTHBUPOBaHHOM HarpeBaHnem Mpu 57° B Tevenne 10 mun. B Kax noi 
npo6e Oblia ONTHMaJbHad KOHeUHAaA KOHUeHTpaluA rstoKosbl (107? M). Mu- 
kyOaluA MpoBoyusacb B Mpo6upKax TynOepra Ha annapate Bap6ypra, npu- 
4€M KOHLCHTPalA KJeTOK (HJM rOMOreHaTa) MW Apyrve ycOBUA NoO_Onpaance 
‘Tak, TOO! KOMMYeCTBa OOpasyriouleroca waKTata ObIVIM II pOMOpUHOHAJIbHbI 
‘BpemMenu uHKyOaunn Hu pH we cHuxKa- 

jlacb Ooulee vem Ha 0,1. O6 nHTeHcHB- Ta6uuna 2 
HOCTH IJIMKOJIM3a CyQHJIM MO Hakorvie- apc RUBE ES Helictsve UMTpaTa Ha MH- 
HUIO 3a BpemMaA WHKy OalluH MoouHOL Ope tak eae NponwJirasaToM rAHKOJIH3Aa 
KHCJIOTHI, ONpezemsemoH m0 BapKepy u phe ec 2" ue 
Camepcony B Moqudukaunu Mapxyca(®). 
Kaabii onbir cocoa v3 Tpex cepuit 26aBanemnie Beme- | by 7 
‘TpoO: OMbITHbIX, Mle Wa HAKyOauuA Cc | 
‘H3yuaeMbIMH BeleCTBaMH; KOHTPOJIb- = A See 
‘HBIX, K KOTOPbIM H3yy¥aemble BeulecTBa KoHxTpom 6250 | 5421 aD 


“410-4 5. 
(ID, muMonnas “1M Oens0liHasa KucsoTa) Sales gM OcHaOhs |) Li silt sae meee 


pH 7,0 | pH 6,8 


WOOaBIANHCbh TONbKO Moce uHKyOalluu a es va ea esd 
M OCTaHOBKH epMeHTAaTHBHEIX Mponec- 5-104 M MIL 5669 1664 DE 
COB, «CJIe€NbIX», B KOTOpPbIX (epMeHTa- 5.10-4 M TIT u 74.7 | 98.3 | 96.7 
THBHbIe MpOuecchl OCTaHaBJIHBaJIUCb He- 1,1 10-* M am- : a> | a 


‘TlOcpeyCTBeHHO Nepex uHKyGauuen. Ilo- MOUND MHGRGTE feet ss oe 
wyWeHHble pesysbraTs! mpegcrasnenp: 191710 *M ammon-| 3,9 | 3,5 | 2,8 
B Taba. 1 u 2. HOH KHCJIOTHI 6006 | 5231 | 4607 
M3 ta6n. | cnenyeT, uTO KOHeuHAaA ITpu Meee die OnE 
Sees palrast=dn 10 *M TP HanOosiee poets fepet noOaar ecu apaGatl 2O- 
CHJIbHO MOMaBAe€T KaK AHaSPOOHBIM, — gonunuch no cooTBeTcrBywmero pH. 
‘Tak HM a9pOOHbIM TIMKOJIM3 B KJIeTKaXx 
M3YYaeMbIX ACILHTHBIX ONyXovleH, MpHyeM Ja/IbHeHlee yBeJIMYeHHe KOHLeHTpa- 
mun IIT Beyer Hub K HE3HaUHTeJbHOMY YBEJIMYCHHIO MOMaBJICHHA PIHKO/H3A. 
‘Ta xe Konuentpauna IIT (5-10-* M) nogaBaset riuKOJIM3 B HOPMaJIbHBIX TKa- 
IHAX B 2—3 pa3za cula6ee. Pa3M4HaA YYBCTBHTEJIbHOCTb OMyXOJIEBbIX HM HOp- 
\MaJIbHbIX KJIeTOK K IIT oco6OeHHO pe3KO CKa3bIBaeTCA IIpH MaJIbIX KOHILCHTPa- 
WMAX HHrHOuTOpa. Tak, IIT B Konwentpaunu 5-10-° M nogapsaser anaspoOnbiit 
\.PIMKOJIM3 B HOPMasIbHOH Meyenu na 7,2%, a B rematome — Ha 52,3% (Ta6«. 1). 
.MakcuMaJbHoe MoyaBseHve TiMKONM3a TOMOreHaTa TeyeHH KPpbICbl HaOVIIO- 
WlaeTCA JIMLb Ip yBeMYeHHH KOHeYHOH KoHWeHTpaunn IIT B 2 pasa (1 -1073 M) 
JOTHOCHTEJIbHO TOH, KOTOPad HeEOOXOANMa JIA MAKCHMAJIbHOrO MOaBJeHHA PIv- 
iKONM3a B ONYyXOJIeBbIX KJIeTKaX. OJHAKO 3TO MOJaBJeHHe B HOPMAJIbHbIX TKAHAX 
iBCerla BbIParKeHO CJaGee, YEM B OMYyXOVJIEBbIX. 
Ws ta6n. 1 TakxKe BUAHO, YTO OTHOCHTEJIbHOe MOaBJeHHe FIMKONH3a YBe- 
WIMUMBaeTCA IIA BCeEX H3yYaeMbIX TKaHeli C 3aKHCJICHHEM Cpesbl. ITO OObAC- 
HAeTCA TeM, 4YTO B WkemOUHOM cpeze IIT cam yacTHYHO OKHCJIAeTCA, CTAHOBACh 
MeHee 2ipeKTHBHbIM KaK MHTHOMTOp CBOGOAHBIX pasuKasioB. Mmeetca ykasa- 
ve Ha CHW2KeHHe aHTHOKMCAMTebHOH akTuBHocTH IIT B menouHol cpexe (°). 
Jia noqrpepxkgenuaA cnenuduunoctu yelcrsua HIP Kak unruOuTopa payu- 
aJIbHbIX peaKUHi tepMeHTAaTHBHBIX MpOleccOB ObIIM MOCTaBJIeHbI CJeLyIOulHe 
nutht. Bmecto IIT go6aBasMcb SKBUMOJICKYJAPHbIe KOHWeHTpallun OeH3soli- 
oli KucnoTH. Bexn30finad KUCOTa, ABJIAACb aHaJIOrOM TaJJIOBOH KUCJOTEI — 
akOFO 2K€ CHJIbHOFO AHTHOKHCJIMTeIA, KaK H ee MpOMMOBbIN Sup,— JMLWeHa 
pex [lHpokcusoB B MosomKeHuAX 3, 4, 5, KOTOPbIM FaJJIOBad KuCcJIOTA 
mu TIT o693aHbl CBOMM aHTHOKHCJIHTeIbHbIM elicrBuem (*°). Oxka3gaslocb, TO 
€H30liHad KHCOTa MOUTH He BJIMAeT Ha aHa2pOOHbIM TIMKOMHS B KJIeTKaX 
ACWMTHOM KapiHHOMb! Qpwuxa (cM. Tas. 2). 
Bmecte c TeM, J06aBJIeHHe JIMMOHHOM KHCJIOTbI, KOTOPad ABJIAeCTCH CHHEp- 
ructom IIT w apyrux eHOJIbHDIX aHTHOKMCJIMTeNeH, MPUBeNO K MpPOTHBOMOVIOK- 
BIM pe3yAbTaTaM: WHTpaT sHayMTebHO ycusuBat Aelicraue IIT npu pH 6,8. 
CBA3bIBaHHe CBOOOJHBIX paquKaJIOB MpOMMJIrasaTOM MpOeMOHCTpUpOBaHo 
NelMaJIbHBIMH MOJeJIbHBIMH ONbITaMH Ha ycTraHoBKe OIIP. B ktoperTbi cleKTpo- 
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, ae 
MeTpa JOMEllaIMCb TOCeLOBaTeJIbHO BOHBIE pacTBOpbl THAPOXMHOHA © 


(2-10-2 M) w TIP (5-10-4 M) npu pH 5. Tpu arom wukakux curnasos He OOHa- — 
py2#kMBaJlocb. 3aTem 06a pacTBopa 3alllesauuBasuch Zo pH 9, mocue vero NepBbIt — 
pacTBOp JlaBaJl APKO BbIparkeHHbI cnektp OIIP B Buse CHHTseTa, CBUETEJIb- 
CTBYIOULM O MOABJeHUM CBOOOZHBIX paMKaJIOB. OTO ObIWIO BbISBaHO TEM, © 
UTO B IeOUHOM Cpeke THAPOXMHOH, OKUCJAACh B f-G€H3OXHHOH, OOpasoBbIBall — 
yCTOHUMBOe PaBHOBecHe C TpOMeXKYTOUHbIM MpOAyKTOM OKHCJIeHHA — CeMH- 
XHHOHOM, CBOOOJHBIM paluKasOM, OOJlaqalolluM MapaMarHHTHbIMH CBOHCT- 
Bamu. Jlo6apsienne ono Katmu pacrpopa IIT c tem x%e pH Toruac x%e Tom 
HOCTbIO CHUMaJO curHasbt SIIP *. 

PesyJIbTaTbI OMbITOB TO BMAHHMIO NPOMMraslara Ha PIMKOJIM3 B Pas JIMYHbIX 
ycuIOBuaAXx (ycuuieHve elictBua IIT of 3aKuculeHHA Cpesbl, CHHEpru4yeckoe BJIMA- 
Hue WHTpaTa H OTCYTCTBHe HHTHOMpOBaHHA PIMKONH3a OeH30aTOM) CBHJeTeJIb- 
CTBYIOT O TOM, TO MpoMNIrasiaT chewHpuyecKkH eMcTByeT Ha TAMKOMMTHYe- » 
CKHH WMKJI Kak WHTHOHNTOP CBOOOLHOPaHKaJIbHbIX IIPOIMeccos. 

ABTOpbI BbIpaxkatoT rstyOokyio 6marogapHoct JI. I. JImmunnow 3a Ooubulyt0 5 
TOMOWb B padore. 


Wucrutyt xumMuuecKol u3HkH Tlocrynuso 
AkayemMuH Hayk CCCP 12 X 1959 
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Hornagn Akagemun nayr CCCP 
1960. Tom 130, Ni 2 


PH3HOJIOLH  PACTEHHH 


T. @. AHPEEBA, A. B. BOHJAPEHKO, Lf. ®. KOP)KEBA u Lf. H. HHKYJIMHA 


BJIUAHWE CBETA HA OBPA3OBAHHE A30THCTbIX MPOAYKTOB 
B SEJIEHbIX JIMCTbAX HW JIMCTbAX, JIMMUEHHbIX XJIOPO®HJIIA 


(ITpedcmaeneHo akademukom A, JI. Kypcanocom 12 VIII 1959) 


B HacTosillee BpeMA HE BbIZbIBAeT COMHEHHA (akT OOPas0BaHUA AaMHHOKUC- 

JOT HM OeKa B 3eleHOM sIMcTe B Mponecce dborocuntesa (2-19). Yeranossieno 
TakKe, YTO KOJMYCCTBO OOpasylOWMXCA AMMHOKHCIOT HM Oe/KOB MeHseTCH 
i 3aBHCHMOCTH OT THIa pacTeHHi wu yculoBuH ocyllecTBeHHaA doTocuEH- 
e3a Ge >). 
CuuTe3 a30THCTHIX MpoOLyKTOB, corsacHo obmleH cxeme Mporecca doTocHH- 
ive3a, MpeqomwenHok A. A. Huunnoposuyem ('§), ocyllecTBIseTca 3a CcueT 
MpeBpallleHHA PaHHHX, MpOMeXKYyTOUHBIX, UpoOmyKTOB cboTocuuTesa. [Ipu 3Tom 
°KOpOCTb H HallpaBJIeHHOCTb Mpowecca 3aBHCAT OT COOTHOLIeHHA BOCCTaHOBH- 
T@JIbHBIX HM OKHCJIMTeJIbHBIX peakUHH pu doTocuuTese. Ycumenue NocseqHux 
PHBOLUT K OOJIbIeMy HAaKOIJICHHIO AMMHOKUCIOT MU OeJKOB. 

Bmecte c TeM H3BeCTHO, TO CHHT€3 AMHHOKHCJIOT WH OeKOB MpOHCXOQuT 
le TOJbKO Ha CBeTY, HO H B TeMHOTE 3a CUET MpeBpallleHUa yreBONOB, ABJIAIO- 
KMMXCA HCTOUHHKOM YIJIEpOMMCTHIX WelOoveK pH CHHTe3€ A3OTHCTHIX BeLeCTB. 
 B cBa3u C 3THM PAR aBTOPOB CUNTAIOT, YTO HaOsIOaeMOe BIMAHHE CBeTAa 
IHa IIpeBpalleHHA a30THCTLIX BeLIECTB JIMCTa He CBA3aHO C (OTOCHHTe3OM, a 
DObACHACTCA KOCBCHHBIM BJIMAHHEM CBeTa Ha IIPOHHILaeMOCTb KJIETOUHEIX MeM- 
DpaH uM Ha MocTymseHHe BellecTB (*”). 

OyHakO, Ha OCHOBaHHM BCero BBIIMeH3JIOKEHHOO, BPA JM TOJIbKO 9THM 
MOXHO OObACHUTh JelicTBUe CBeTa Ha CHHT€3 a3OTHCTHIX COeqMHeHHH JMCTA. 
| Ha cpery cosqatorca yraepoynctble WelouKH, ABJIAIOWLMecA OCHOBOM Js 
KHHTe€3a a30THCTHIX MpORyKTOB, BOCCTaHaBJIMBalOTCA HUTPaTbl, OOpasylOTCA 
OoraTbie 2Heprnel docibatTbl, OCYILeCTBJIAeCTCA, BO8MO2%KHO, PA], BITOPHUHBIX 
(POTOXMMMYeCKHX peakIMi, HeEOOXOMMMBIX JIA CHHTe3a a30THCTHIX BellleCTB. 
ecb (aKTHYeCKHH MaTepHaJ yKa3bIBaeT, TAKHM OOPa30M, Ha OOJIbILMyIO CJIOK- . 
HOCTh BOMpoca CHHTe3a a3OTHCTbIX MpOLyKTOB B 3e/eHOM JIMCTE. SHaueHue 
cnera iA 39TOFO Wpollecca elle HeMOCTATOUHO H3y4eHO. 
| B nactrosieli pabore usyyaloch BMAHMe CBeTa Ha OOpas0BaHHe asOTHCTHIX 
CUleCTB y (OTOCHHTESHPYIOWIUX JIMCTbeB HM y JIMCTbeB B OTCYTCTBHe POTOCHH- 
€3a (9THOJIMpOBaHHble JIMCTbA, OebIe yUYaCTKH JIMCTbeB MeCTPOJIMCTHBIX Ppa- 
TeHHH). OTH aHHble, KaK HaM KaKeTCH, MOTH Ob! ObITb NONeSHbI LIA NOH- 
aHHA WyTel OOpasoBaHHA a3OTHCTbIX IpOAyKTOB B JIMCTEe. 

IKcMepuMeHTaAbHaA YacTb. B kKayecTBe OObeKTOB UCCIe- 

OBaHHA UCIHONb30BaIMCb MeCTPOJIMCTHBIe pacTeHHA viola, KOMHAaTHOTO 

JleHa, ITHOJIMpOBaHHble HW 3eJIeHble IPpOpOcTKH KykKypys3bl, pacTeHux dacown, 

aXOpKH HM MOCOJHeUHHKA. 

A30THCTHIM OOMeH wHCTa XapaKkTepH30BaJICA OCTyMIeHHeM TAKEOLO 
asora N?° 8 cocras 6eKa HW BO (pakUHIO pacTBOPpMMOFO OpraHHyecKkOro a30Ta. 

TsoxKeJbIi a30T BBOJHJICA B JIMCTbA pacTeHHH s1MOO HeMOcpesCTBeHHO IyTeM 
Orpy2KeHusA sMcTa B pacTBop, cofep2xamni N*°, m400 uepes KOpHeBy}0O CH- 
TeMy pacTeHHi. 

Jlanee onbirHble pacTeHvA, UX JIMCTbA WIM BbICeYKH U3 JIMCTbeB SKCMOHH- 
OBaJIMCb Ha CBeTy H B TEMHOTe B 34MKHYTHIX KaMepax, NPM COMepKaHuH yrvie- 
ucnoTh 5% u ocBemlenuu 8—12 THIc. JK. B paye OMbITOB SKCMOHMpOBaHHe 
ACTCHHH BeJOCb MIpH COJIHeEYHOM OCBeLLeCHHH. 
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Tlocne onbita JIMCTbA pacTupaHcb; OeOK OCaxKaJICA HarpeBaHHeM, MOC 
NOAKHCCHUA CYCHeH3HH COJIAHOM KUCMOTOH, M OTPUJIbTPOBbIBAaJICA. PuJibTpaT 
mocyie yaleHiA aMMHaKa, CJIy2%KMJ LIA OMpefeeHHA pacTBOpAeMOoro oprag 
HMYeCKOrO a30Ta. 

BpilevieHHble (pakUMH aHalu3HpOBasIMCb Ha COfepKaHHe TAHKEMOTO asOTa — 
N15 wa Mmacc-clekTpomerpe. 4 

B tra6a. | MpuBoyaTcA WaHHble, WoKasbiBaloulue MOCTYMJIeHHe TAxKeOFO | 
azota N!®° na cBeTy HB TeMHOTe B OeNOK H PpakILMIO pacTBOPHMOTO OpraHHye— 
CKOFO a30Ta JWIA 3eJIeHbIX H OebIX y4aCTKOB JIMCTa NecTpO/MCTHOrO MvrOMla 
U Wid GebIX JIMCTbeB KOMHATHOFO MeCTPOJIMCTHOFO KJeHa. 

Azot N!® yapauica JIMCTbAM Yepe3s YepelloK sHCTa (MorpyxxeHHeM ero Ha 
2 uaca B 1% pacrBop (N‘°H,).SO,) B TemHote. Ilocae sTOrO MCTbA SKCIOHH- 
POBasIMCb Ha CBeTy M B TeMHOTe B TeyeHHe 2—4 yac. Bo BpemMA SKCNOSHILMH 
JIMCTbA HaXOJMJINCb Ha TOM %Ke pacTBope, cogepxauyem N?°. 


St alO oi Meat 


Conepxanve N!® Bp G6enke H BO (pakKUMH pacTBOpMMOrO OpraHuyec Koro as0Ta y OebIX MH 
3e@HbIX YUAaCTKOB JIMCTa Molla WM KeHa MCCe YKCNO3HUMH Ha cCBeTY H B TeEMHOTE 
(B aTOMHbIX MpoweHTax H36bITKa N}) 


Kaen (9kcTIO- 
Ilnrouy. (9kcnonup. 4 4aca) Hap. 25 qaGan 
as 4 YcOBMA 
ccleqyemMas mpakuua 
cSt Ue 6enpie 3esIeHble 6cnble 
JHCTbA JIUCTbA JIUCTbA 
Cpet 0,0475 0,0494 0,2499 
Beno Temnora 0,1007 0,0152 0.2018 
Crer 0,3268 0,5016 0,2204 
PacTEopHMbiIh OpraHuyeck. asoT Temuota 0,4028 “Ss 0.1726 


Kak BugHO, Noctynuenne N** B GenoK vu tbpakUHIO pacTBOpHMOro OpraHuye- 
CKOrO a30Ta He yCHJIMBaeTCA Ha CBeTY Y JIMCTbeB MVOULa, JIMWeHHbIX XJIOPO- 
cua. 

Y 6esbIX JIMCTbeB KOMHATHOPO MecTposMCcTHOrO KseHa (Tab. 1) comep»KaHHe 
TAKeNOFO a30Ta, NOCTYMMBIWerO B JIMCTbA Ha CBETY, HECKOJIbKO 6OvIble, 4eM 
B TEMHOTE. 

TaOmuua 2 


Conepxanve N! B 6enKke uM BO (hpakKUHM pacTBOpHMorO OpraHHyecKOTO a30Ta y JMCTbeB 
3eJleHOH MH STHOMMPOBAaHHOH KYKYPY3bl MPH YKCICHHPOBaHHH Ha CBeTY HM B TeMHOTe 
(B aTOMHbIX npcueHTax u36biTKa N!5) 


f 
3ceneHaa KyKypy3a SruonmupoBahHan KyKypy3a 
Mccnenveman Ycnosua 1-H onpit 2-4 OnbiT f 
dpakuHa OCBeleHHA gtbegs 2 uaca 5 uac. eee { 
poub POuJb 2 4aca |3,5 uacal2 4uaca |4,5 uaca ; 
: 
Benox Cpet 0.444 0,1862 0,1520 0,0684 | 0,0608 | 0,0380 | 0,0798 
Temuorta 1140 | 0.4140 0,1520 0,000 | 09,0266 | 0,0380 | 0:1026 | 0,0608 | 
Pactsop ump Cser 1.6188 41,5770 41,6188 0.2644 0,2375 | 0,1900 _ _ 
oprauu4.asot | Temyota : 41,7360 41,5770 3 0,1254 | 0,1868 |} — —_ 


AnaJlOrMuHbI OMbIT Obi MpOBeAeH C STHOJIMPOBAHHBIMA UM 3esIeHbIMH TIpO-— 
pocTkaMu KyKypy3bl. 

Pactenua sbipalllvBasuch B rpaqke. Jina Nomy4eHHA STHOMMpPOBaHHbIX 
MpOpOCTKOB YaCTb pacTeHH 3aKpblBaslaCb OT CBeTa JepeBAHHbIM AULHKOM. Tle 
pe OMbITOM KOpHeBasA CHCTeEMA IIPpOPOCTKOB OTMBIBAaaCb OT NOUBbI, H MpOpocTKH 
Norpy2KaJIucb KOPHAMH B pacTBop, cofepxautnH N?°, wa 12 uac. B TemHOTe 
(KOHTPOJIbHbIe pacTeHHA). 3aTeM MPOBOAMJach 9KCNO3HUMA STUX pacTeHHit B Ka- 
MepaxX Ha CBeTyY HBTe€MHOTE B TeyYeHHe 2—O Yac. (KOPHeBawd CHcTeMa BO BpeMaA 
SKCMOSHILMH ~HaXOJuJacb Ha pacrBope c N?), 
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_ Kak BHqHO 43 TaGN. 2, cKOpocTb oOpa3s0BaHHA a30TUcTEIx IpOLyKTOB. 
STHOJIHPOBaHHbIX MPOpOCcTKOB ONHaKOBa Ha CBeTY HB TEMHOTe MJIH XKe CBET 
€CKOJIbKO YCHJIMBaeT Mpotece, 

Hekoropoe nonoxkuTebHOoe BAMAHMe CBeTa Ha yCBOeHHe a30Ta, HaOsI01aB- 
MeecaA B aHHOM OMbiTe, a Tak?Ke B OMbITe C KOMHATHbIM IleCTPOJMCTHBIM Ksle- 
OM, CBASAHO, Kak OyJeT MOKasaHO Hue, C YCHJIEHHbIM MocryneHHeM a30Ta 
PH ocBeuleHHH. 

Y seneubix McTbeB Mona (Tabu. 1) wa y mpopocrKoB KyKypy3bI (Ta6s. 2) 
CBET yCHJIHBaJI CHHT€3 a30THCTLIX MpogzyKTosB. IIpu pa6ore c BEIceuKaMH 3 
TMCTbeB MAXOPKH H NOACOHeYHNKa, MvaBaloulMMH Ha pacTBope, coyep2Kalllem 
N7®, Mbl Takxke BCera HaOJIOJaNM NoOBbIMeHHOe Moctynuenue N1® B 6en0K 
macTa Ha cBeTy (Ta6u. 3). 


ra Ovals 


Donepxkanue N!® p Genke mucta noxcomHeuHuKa M Ta6aKa NCCHe SKCNOSHILMH BEICeUeK U3 
JIMCTbeB Ha CBETY H B TeMHOTe (B ATOMHBIX NpcuenTax us6biTka N?}>) 


} 
IlogconHeyHHuK Ta6ax 
YcJIOBMA 
OCBeIICHUA on. Ne 1 on. Ne 2 on, Ne 3 on. Ne 4 | on. Ne2 | on. Ne 8 
/ 
BeT 0,3610 0,2394 0,1330 0,4180 0,2014 0, 2356 
‘eMHOTAa 0,2014 0,1824 0,1064 0,2698 0,0950 0,1444 


OyHakO pa3rpaHHunTb BJIMAHMe CBeTa Ha Mocrynmenne  BelllecTB 
T efO BOSMOMHOFO BAMAHHA Ha Apyrue Mpoweccbl MpH TakoH nocTaHOBKe 
DIbITa OblJIO HEBO3SMOXKHO. [lostTomy AA NpoBepKu Halllero mpeqnonoxe- 
HHA O KOCBEHHOM BJIMAHHH CBeTa Ha OOpa30BaHHe a30THCTbIX BeLILeCTB 
bhi] ~=MpOBeqeH MBIT, B KOTOPOM YCTpaHAJIOCb BJIMAHHE cCBeTa Ha 
OCTYMVIeHHe  BeULECTB, WMCXOJHbIX JIA CHHTe3a OewKa H AMHHOKHCJIOT. 
ee az0T N*®, a B HeKOTOpbIX 
BapwaHTax oMbita H 3% rmoKo3a, Wa- TaOauna 4 
BAIUCb 3@JICHBIM HM STHOJIMPOBAHHbIM Conepxanne N15 B Gemkax seneHEx 
IpOpOcTKkaM NpeABapHTeJIbHO BTCMHOTE atvonupoBaHHbIx JIMCTbeB KYKYpYy3bl pH 
s TeyeHHe 14 yac., Yepe3 KOPHEeBYIO SKCNOHNpOBaHHH Ha CBeTy H B PEM Oe 
‘HCTeMY. SaTem BO BpeMaA SKCMOsuILNH (B ATOMHbIX Npolentax u3O6viTKa N}!°) 
DACTCHHA HAXOANINCh Ha JUCTHJIJIH- 
DOBaHHOM Boje. 


»~o 
| IIpu takow nocranopKe oOMbiTa He eae ae 8 ss 
ya0/lOalOCb BJIMAHHA CBeTa Ha CHHTe3 Rees are BES 
pevIKa y 3THOJMMpOBaHHOK KyKyPy3bl, ravoxo- |“, | BES 
DHO OTCYTCTBOBaJIO TaKXKEH y 3e/IeHOK sbl Mee 
LYKYPY3bI, IPH WpeqBapuTebHOH aye 
popoctKkam rwmoKospl (Ta6. 4). Y 3e- Cer, 2 uaca 0.2888 | 0.3534 | 0.2584 
€HbIX IIPOPOCTKOB O€3 MOAKOPMKH Tli0- Geer '5s eG 02096 0:3052 | 073686 
0301 OlaronpHaATHoe jWeHicTBue cBeTa- Temu., 5,5 yac. 0,2318 | 0,3952 | 0,3762 


a CHHTe3 Oe/IKa COXpaHAJIOCb. 

Takum 06pa30M, MbI BAJMM, YTO y JIMCTbeB, JIMUeHHBIX XNOpopussa (9TH- 
JIMpOBaHHble MpoOpocrkH, GevJble IMCTbA NeCTPOJIMCTHBIX PpacTeHHH), RevcTBHe 
BeTa Ha OOpa30BaHue OesKa CBA3AHO C eFO BJIMAHHEM Ha MOCTYIJICHHE BeLLeCTB, 
CXOMHBIX JX CHHT€3a a3O0THCTbIX MpOLYKTOB. 

Y 3enenoro mucta jelicrBue cBeTa Ha OOpa30BaHve OeKa He OrpaHHuH- 
aeTCa ero BJIMAHHeM Ha MOCTYMJIeHHe BelleCTB, HEOOXOQMMBIX JIA CHHTESA. 
Bef H Mp yCTpaHeHHM TaKOTO KOCBEHHOTO BJIMAHUA OKasbiBaeT O/arolpuAaT- 
oe JlelicTBHe Ha CHHTe3 OeKa, YTO TOBOPUT O 3aBMCHMOCTH 93TOrO Mpolecca 
T @OTOCHHTESAa.+ . Pr : 

Onuako, Kak ObIs0 MoKa3aHo B Mpegbizyuel padote (**), yuacrue Horo 
WHTe3a B CHHTe3€ a30THCTHIX MpOLYKTOB HaBcerla MpHBOLMT K YBeJMYeHHIO 
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KOJIMUeCTBa OOpaz0BaBllerocsA OeKa H YCHJIeHHIO CKOPOCTH ero OOHOBJICHAA | 
110 CpaBHeHHIO Cc TeMHOTOH. 3 
B cBa3H C 9THM MpelcTaBJIAIO MHTepeC H3y4HTb o6pasoBaHne OeJIKa B JIMCT 
B pa3JIMUHble MepHOb! BereTaluH pacTeHHs. 

VUccenopanie MpoOBOmN0Cb Ha JIMCTbAX, He OTeJICHHbIX OT pacTeHHA, 
a30T N!® ppoyusicad HENOCpeACTBeEHHO B JIMCTbA MyTeM NOrpy2keHuA UX B pacTBOp 
c N!5 na 2 yvaca B TeMHOTe, Moce vero PaCTeHHA BbICTABJIAJIMCb Ha COJIHCYHBIM 
cBeT Ha 4 4aca; Ha JINCTbA TEMHOBOFO BapHaHTa BO BPeMA SKCHOSHILMH Hayle 
Bald UePHbIe MelWOUKH. 

Mp Buyun (Ta61. 5), YTO BO BpeMa WBeTeHHA IpH 2HEPrHyHOM CuHTEse OeKa 
BJIHAHHE CBeTa HavOoulee 3HAUHTEIbHO, B OOJlee PAaHHHH NepHod BereTallMH OHO 
HECKOJIbKO CylaGee H COBCeM He OOHapy2XuBaeTCA Mocwe IWBeTeHNA pH cmadou 
cKOpocTH O6pasoBaHua Genka. MurepecHo yNOMAHYTb B STOK CBASH, TO 

: Ww nocrynsenue C', ycBoeHHOrO B Npo- 
Late Aas iecce (POTCCHHTe3a, B OeIKM JIMCTAa TaK~) 
Coyepxxanue N! gp 6enkax suctbes aco WE MAKCHMAaJIbHO BO BpeMaA BETCHA, | 
JIM B pa3Hble Pasbl pasBHTHA pacTeHHA TIpu HeECKOJIbKO HH2Ke Y MOJIOAbIX PacTeHHH) 
SKCNOHHPOBaHHH JIHCTbeB Ha CBETY HB H 3HauHTeJIbHO MeHbIUe B nlepHod m10C- ) 
TeEMHOTe (B eee. ae u30bITKa le ILBeTeHHA pacrenuii Gay . 
OTH pesysbTaTbI TOBOPAT O TOM,) 
4YTO O6pas0BaHHe OeJIKa, y¥acTHe B HEM | 
Yenorua |BeretaTus- Tocae TIpolecca MOTOCHHTe3a ONpPeeIAIOTCH | 
ocpemenuia | nas dasa | METEHES | uperenns (PH3HOJIOTHYeECKHM COCTOAHHeEM = pacTe-, 
HHH, H pexkse BCero MOTPeOHOCTHIO mH | 
cTa HW Bcero pacTeHHA B OevIKe B JaHHbIM | 
CBer 0,2299 0, 8883 0,097 TepHoy ero %KH3HH. 
ee ve Py ee Bae Ha OcHOBaHHH MOJIYYeCHHBIX JaHHbIX ) 
MOXKHO CflelaTb CJIeAyIOULMe BbIBOIBI= | 

1. Baarompustuoe jelicTBve CBeTa Ha CHHT€3 a3OTHCTHIX BeULeECTB y JIMCTbEB, 
JMIMCHHBIX XJIOPCHHa (STHOMMPOBaHHble JIMCTbA, OesIble yUaCTKH JMCTbeB 
MeCTPOJIMCTHBIX pacTeHHi), OOyCOBIMBaeTCH BMAHMEM CBeTa Ha MOcTyIseHHe | 
BelUleCTB, HEOOXONMMBIX JIA OOpas0BaHHA a3OTHCTHIX MpOyKTOB. 1 

2. Y 3eeHOrO JIMCTa NOJOKUTeIbHOe JelicTBue CBeTa Ha CHHTe3 OeKa, 
OObACHAeTCA He TOJIbKO ero JeHCTBHEM Ha MOCTYMIeHHe BeILeCTB, HCXOHBIX 4 
AJA OOpasoBpanuAa OeKa, HO Take yyacruem (oTOCHHTesa B 3TOM TIpotecce. ; 

3. B 3aBHCHMOCTH OT du3HOsOrMuecKOorO CcOCcTOAHUA pacTeHHA BJIMAHHE 
cBeTa Ha CKOPOCTb CHHTe3a Oe€/IKa JIMCTa MOKET ObITh pas IMHO. 

HanOonee 3HauvTeIbHbI KOMMUeCTBeHHbIIi adbekT elicrBua cBeTa HaGJIIO- 
AaeTcA B NepHO YCHJIeHHOTO CHHTesa OeIKa B JMCTbAX (BO BPeMA ILBeETeHHA, 4 
B MOJIONOM BO3pacTe pacTeHHa”). 

Muctutyt (bu3svonornuu pacrennii Tocrynuso 
um. K. A. Tumupsa3espa IPA WAUUE IES 
Akaylemuu Hayk CCCP 
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PU3HONOTHA PACTEHHH 


E. W. MHHHHA 


K BONMPOCY 0 ®H3HOJIOFHYECKOM POJIM MOJIMBAEHA 
- B PACTEHUAX ; 


(ITpedcmaeaexno axademuxom A. JI. Kypcanoeoim 12 VIII 1959) 


Coppemenuble JaHHble 06 yuacTHH MOHOMeHa B OOMeHE BelllecTB pacTu- 
PJIbHOrO OpraHH3Ma He MOSBOJIAIOT C NOJIHOH ACHOCTbIO MpeCTaBHTb pOJIb 
FOro 9JIEMeHTa B 2%KH3HH pacTeHHi. B HacTosllee BpeMA H3BECTHbI JIMIIb He- 
jOTOpble yCJIOBHA, MpH KOTOPbIX TeyeHHe cbu3HOOrMyecKHX MpolleccoB 3a- 
MCHT OT HaJIMYHA MONHOReHa. YCTaHOBJeHO, 4TO PUKCalNA a30Ta CBOGOLHO- 
‘MBYIIMMH a2poOaMH MM aHa2poOaMu THMa a30TOOakTepa HM KJIOCTpHauyMa, 
TakxKe KJIYOCHbKOBbIMH OakTepHAMH MOXKET IpOTeKaTb B MPHCyTCTBHU MO- 
4OyeHa. Hccneqopanua Bopresbea ('*) acuo moKka3aiM HeEOOXOLUMOCTb MO- 
OfeHa WIA HOPMaJIbHOrO pocta HW *ukcalluu azsoTa as0TOGaKTepom. Maryatt- 
ama (°) ycTaHOBHJ, 4TO MOJHOCH ABUIAeCTCA HeEOOXOJMMbIM 3/IeMeHTOM JIA 
OPMAJIbHOH XKU3HELEATeJIbHOCTH a30TOOaKTepa (Azotobacter chroococcum) u 
CHJIMBaeT a30TPuKcCaluIo Ha 600--700% Mo cpaBHeHHIO C KOHTpoviem. 

| M.B. @eqopos (*) cantaer, yTO MOMOZeH aKTHBMpyeT Mpollece duKcayHn 
cs IlosioxuTesbHOe jeHCTBHe MOJIMOQeHa Ha pasBUTHe KJIyOe@HbKOB Ha 
DpHAX OOOOBbIX KYJIbTyp OTMeYeHO MHOrHMHM COBeETCKHMH HU 3apyOeKHbIMH 
peleqoBaTemamn (°,4,7,7%). 

| Say pOJlb MOMMOfeHa He OrpaHWynNBaeTCAH yuacTHeM ero B Mpomecce 
Kcallun aTMocdepHoro a30Ta MMKpoopraHH3sMamH. MownOyeH HeOoOxoqHM 
sl 2KH3HENCATCIbHOCTH HW HeOOOOBbIX pacTeHHH. BewukKO ero 3HayeHHe JIA 
AMOrO HavaJIbHOrO Mpollecca B XOe OOMeHA A30THCTHIX BeLLECTB B pacTeHHAX — 
BOCCTaHOBJeHHH HUTpaToR (*4,?%,1%,21), Huxombe u Hasou (*”) BnepBble ycTa- 
DBUJIH, YTO MOMHOJEH ABACTCA OHM H3 AKTHBHBIX HavaJl HHTPaTpeLyKTa3sbl— 
2PMeHTa, HeOOXOAMMOTO JJIX BOCCTAHOBJICHHA HUTpaTOB B aMMHaK, HCMOJIb- 


“To pacTeHHAMH JIA CHHTe3a AMMHOKHCJIOT HM OeJIKOB. 


Tlog sauanuem mMosMOjeHa yBeIHUMBaeTCA MpOWeHTHOe COsepxKaHve B pa- 
‘CHUAX Kak OeKOBOrO, Tak H HeOemKOBOrO a3z0Ta. YBeIMYeHHeE COLepKaHHA 
30Ta NO BJIMAHHEM MOJMOJeHa OTMeYaOCb Kak B MOJIeBbIX YCOBHAX Ha O0- 
DBLIX KyuIbTypax ((7,*,*°) mM qp.), Tak HM B YCMOBHAX BereTallMOHHbIX OMBITOB 
BOJHBIX MW IlecuaHbIX KyJIbTypaX Ha paCTeHHAX KJIeBepa, TOMAaTOB, WBeTHOH 
anycta (°,12). B pa6orax pxya ucceqopatenel ((°,"') u Ap.) OTMeyeHO, YTO 
“IOCTATOK MOuMONeHa BeeT K CHH2KeHHIO COJep?%KaHHA aCKOPOMHOBOH KUC- 
)TEI B pacTeHHH. 

Tlaruc (°) nokasaI BuIMAHHe MOJIMOLeHa Ha MOBBILIeEHHe aKTHBHOCTH aCKOp~ 
HOKCHa3bl — dbepMeHTa, OCYILecTBIAIOMero MpeBpallleHHe acKOpOMHOBOL 
HCJIOTHI B JerHpOackOpOuHOBy!0. 

Cnencep (72) qoKkaza 6ouee BbICOKYIO aKTHBHOCTh thocdaTas B pacTeHHAx 
MaTa IIpH HeJOCTaTKe MOJIMOZeHa, CBAZAHHY!O C OOVIbINeH MHTeHCHBHOCTbIO 
IXaHHA M10 CpaBHeHHIO C HOPMaJIbHbIMM pacTeHusmu. HegocratoK movmOqeHa 
IgbIBaeT OecosesHyi0 TpaTy 9Hepruu. Hasnune Takoro BJIMAHUA MONMOZeHAa 

HeEKOTOPOH CTeleHH MOXTBepxXaeTCA aHHbIMU Yepnasnuon (1°) u Tloccun- 
ma (18), ycraHOBUBLIMX, UTO BHECeHHe MOMMOZeHa NOX Hy*KaroulMecsH B HEM 
CTCHHA TOMATOB, KJleBepa M JIOWeEPHbI yBeAMYHBaO COfepr»KaHHe OpraHuye- 
‘oro octbopa 3a cueT HeOpraHuyecKoro. 
| B revenue Tpex set (1956—1958 rr.) HaMM MpOBOAMJNCh OMNbITHI MO BbIAC- 


HHIO BJIMAHHA MOHOeHAa Ha (pus HoOuIorHyecKkHe Mpoweccbl, MpoTeKaroule 
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B pacTeHuu. B mpornBorosoxKHOcTh padoTtaM XbiOuTTa HM Apyrux sapyOeKHEIX. | 
HCCIIeEMOBAaTeNeH, KOTOPble MPOBOZHJIN PaOOTb! C MOJIHOZEHOM B BOJHbIX KyJIbTY—| 


culeqbl MOIHOLeHa, COLepxKalllMecA B BHC HE3HAYHTeJIbHOH TpHMecH B peak-| 
THBax HM Mocyje, NepexOAAT B HEAOCTYNHOe WIA pacTeHHH COCTOAHHEe, HW TAKHM | 
O6pasom OTMaaeT HEOOXOMMMOCTA B OYMCTKE P€aKTMBOB OT C/EQOB MOWHOZEHA. | 
Tloupa, Ha KOTOPOH NpOBOANANC OMBITHI, NOL3O/MCTAA, KHCawA, TAKEeO-) 
CYPIMHUCTAaA, pe3KO OTSbIBAIOINaAcd B NOJIeBbIX YCJIOBHAX Ha MOMHOZeH (pH | 
4,2, comep»kaHne nogBuxuoro amomunusa 4,3 mr ua 100 r mous). 
OnbiTbl MpOBoANHCb C KyJbTypoH camata copra bepwHucKkuh. 
B 1956 r. 6bl1 MocTaBJeH OMbIT C WeJIbIO BbINCHE€HHNA BJIMAHHA MOTHOReHAal 
Ha pOCT H pa3BUTHe CaJlaTa IPM pa3svIMUHbIX (OpMaX a3OTHOTFO NMTAaHHA (aMMH 
auHoro HW HuTpaTHOrO). AMMHadHBbIM 
_  (OHOM CJlyxKHJI CepHOKHCJbIM aMMOHHG, | 
Bausuue Mo wa Hakonsenne BCLeNaiuEHOY HHUTpaTHbIM ‘es. a3 OTHOKHCUJIbIA KavIbluinit..! 
Maccbl CaJiaTa HM Ha COsepwaHHe B HeHu Thosa a3oTa cocTaBJlaua O3 r Ha co 
HUTpaTOB B 3aBHCHMOCTH OT MHCTOUHHKA u 
a30THOrO MMTaHHsA cy, BMellarouni | Kr nousbt. Monn6-\ 


Ta6Osauna1 


J€H BHOCHJICA B NOUBY Mp HaOuBKe CO 

ss Cupoft see | pacOr NMTP2,  CYMOB B BUe MOJIMOLEHOBOKHCOFO HaT 
apuant 100 parpernte BOSI.-CYX. puss yose | mr Mo ua | xr nouspl. Pa 

, ca CTeHHA Ob yOpaHb! B 53-2HEBHOM 

Bo3pacTe HW B HUX ONpesenasocb cozep 

sg 124,3 (100) 4,0 *KaHHe HUTPaTOB. HuTpaTbl onpeneisa 
To xe + Mo 163,2 (138) 3,0 yiuCb TO MeTOAHKe, ONHCaHHOH Ji>KoH-4 
Hutpartupii 44,7 (100) 74 coHom u Yuabpuxom (2°). 

eee 219,0 (460) 3.5 PesyJIbTaTbl OMbITa MpHBeseHbI 


Ta6u. |. JLanHble STOH TAO MUI NOKa3sbh) 
BaloT, UTO BJIMAHHe MOWHOeHAa Ha POCT MH PasBUTHE CaJlaTa pe3KO MpOABJIAeTC 
Ha HuTpaTHOM (qoHe. Ognako BHeCeHHe MOJHOMeHa H Ha AaMMHAYHOM (OHe 
WaBaslO NOJIOKUTeEbHBIN BceKT, YTO yKa3bIBaeT Ha TO, YTO POJIb MOMHODeH 


\Puc. 1. Bauanne Mo wa poct canata Mp pa3M4HOM ypoBHe HUTpaTHOorO MUTAaHHs. 
1 —N, (0,3 r wa cocyg), 2 — Ny+ Mo, 8 — Ne (1,0 r Ha cocygz), 4— Ne+Mo 


JleHve COMep2KaHHA HUTPAaTOB B JMCTbAX CasaTa MOKasas0, YTO Mpu HeyocTaTKE 
MOIMOeHa Ha HUTpaTHOM (PoHe B HCTbAX CaNlaTa HaKallMBalOTCA HUTpaTHt! 

TakuM O6pa3om, Mpowecc as0THOrO OOMeHA IIPHOCTaHaBJIMBaeTCA Ha MepBbIX 
cTaqHAX, YTO BbIpaxKaeTCA B HaKOIJICEHHM HATPaTOB M B YrHeTeHHM pocta pa- 
creHoui. HegocraTok MowM6eHa CKa3bIBaeTCA TaK CHJIbHO, 4TO JakKe TO KOMH- 
YeCTBO HATPaTOB, KOTOpoe OOpasoBaslocb B Mpowecce HATpHpuKawuH u NocTy2 
TIMJIO B pacTeHHe Ha aMMMaudHOM (hOHe, HaKallIMBaeTCA B pacTeHHH, He MO: 
Beprasch peqyKUHH. 

YuuTbIBad TO OGCTOATEIbCTBO, YTO BHeCeHHe HHTpaTHOTO a30Ta B 03¢€ 
0,3 r/kKr, Kak 93TO ObIIO B ONbITe 1956 r., BbISbIBAJIO CIMUIKOM CHJIbHOe yrHeTe 
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| es 
Ta6Oauna 2 


Bumsune Mo Ha HapacTaHHe Haf3emMHOl MaccH Hi comepxKanwe psaijla BellecTB B pacTeHun 


: CcajlaTa 
: 1957 r. 1958 1. 
é be i Ne} 
alo C 
ae omepx. ae 
Bapuant Cup. pec |Ea ge | Comepz. HeOeCdK, oS 
AOU bar. Kes f rsalrwoTaTuo- asota, % Cpipofi Bec a 
0 mor] & eh posa.-cyx. |100 pacr.,r (%)| 4907. % 
r (%) Sas a es Mr % ace Ha BO3f.- 
Go, ¢| Oa He BellecTBO ie 
meee] KS yx. 
goee| 8s BelllecTBO 
SS a 
Ny 34 (400) | 22 27 7 0,82 170 (100 1,0 
Ni-+Mo 85 (250) 10 42 0 0,92 320 90) 1p 
N2 17 (100) 24 385 6,1 He omp. 130 (100 0,93 
Ne+Mo 39 (230) 14 39 0 He omp. 220 (170) 1,32 


ve pocta caslaTa, B Mocnenyroue 1957 u 
958 rr. oMbITbI NpoBo_HAHCh NpK Gosee No- 
WKCHHBIX J03aX HHTpaTHOroO a3oTa. IlepBaa 
io3a, N,, cocraBusa 0,3 u BTopas o3a, No, 
0 r Ha cocyy, BMellaiouluh 7 Kr NOUBBI. 
,03a Mo 2 mr ua | xr mousbl. 

PesyJbTaTbl OMNbITOB MOKasaJiW, 4TO MO- 
OmeH yJyullaeT pocT WH pa3sBHTHe CaJlaTa 
Pe3kO CHHKaeT KOJMMYeECTBO HUTPATOB B pa- 
renun (Tab. 2, puc. 1). 

[log Bausnnem MosHOneHa akTHBH3H- 
IVeTCH XOJ| OKUCJINTEJIbHO-BOCCTAHOBHTEJIBHBIX 
poueccos. Kak MmoKka3aiH HUCCeloBaHHaA, 
Dep aHve acCKOPOWHOBOH KHCJIOTHI NO] BJIH- 
HHHeEM MOJIHOMeHa pe3KO BO3pacTaeT, a CO- 
epkaHHe TuoTaTHOHa (Cy Ab*ruApHJIbHbIXx 
DYN) OMHOBpeMeHHO MafaeT (cM. Tas. 2). 
| Hsyuenve yruepoqyo-6eKoporo oO6meHa 
| casiare (Ta6. 3) MOKa3bIBaeT, YTO B IIPH- 
WICTBHH MOWHOZeHa Hapsy C MoBbILeHHeM 
HHTe3a OeKa He HaOsioaeTcA NaleHusA Cco- 
'Pp2xkaHHA CaxapoOB, — HaOOOpoT, cofepxKa- 
we CaXapOB TakxKe BOspacTaeT. SOTO MOKeT 
MeTb M€CTO TOJIbKO B TOM CJly¥ae, eC NO] 


uc. 2. Bauanue Mo wa cofep2kaHHe CBOOOAHEIX aMH- 
#KUCIOT B CalaTe. | — rloTaMMHOBaA KUCMOTA, 2— 
iMuMH, 3 —cepHH, 4—  rawoTaMHH, 5 — aprHHuH. 
ipo: N —0,3 r ua cocyg, Ne—1,0 r wa cocyz 


| 
i 


Gass sess 


IBIMAHHeM MOsMONeHa HaCTOMbKO ycusIMBaeTcA (OTOCHHTe3, UTO OOpa3s0BaB- 
MXC CaXapOB HE TOJIbKO XBaTAeT Ha NOBBIINeHHbIM CHHTES OeJIKa, HO OHH elle 
OCTaIOTCA B H3ObITOUHOM KOVIHUeCTBe, HaKallJIMBaich B pacTeHHH. - 
Onpegenenne MpaAmol npoxyKTHBHOCTH PoTocuHTesa MoO BoponysuuHon (*) 

'Ta6ul. 4) MO_TBepxKaeT 3TO MOsO%KeHHe: comepKanHe yruiepota Ha CANNY 
linoulaqM 3eneHoro wIMCTa CaylaTa yBesMUMBaeTCA NOL BIMAHHEM MOJIMOeHA. 
Ha Gomee HHTeHCHBHY1O CHHTETHYECKYIO JeATEJIbHOCTb MpOleccoB, MpoTe- 
KalouluX B pacTeHHAX, CHaOKeHHBIX MOJIMOJeCHOM, YKa3bIBacT MOBBILICHHOC CO- 
epxkanHe Xnopoiusa He3saBucuMoro OT OOecHeyHOCTH pacTeHHH as0TOM 

ao. 4). [Ipu sTomM nog BuMAHMeM MOJIMOZeHa BOSpacTaeT He TOJIbKO o6ulee co- 
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JepKanne xopotbuiia, HO M KOMMYeCTBO XOpOua, CBASAaHHOrO C Oe/IKOM 
no Macaosoht (7). B KonTpose ono cocTaBHso 9,5% OT OOlLerO KOMMYECTBA XJIO-— 
poduisa, a pH BHeceHuu MosmHOneHa 20,1%. 4 
Mo.sm6yen cnoco6cTByer TakxKe yBeMueHHIO (pakUHH HeOeKOBOrO a3z0Ta 
(cm. Ta6s. 2), cocrostleH B OCHOBHOM M3 CBOOOJHbIX AMHHOKHCJIOT H aMHOB. — 
Ta6snna 3 

Bausuue Mo wa yraeBpoqHo-6eKOBLIM OOMeH B CaslaTe 


Caxap, % BO3yq.-cyx. Bell. Asor, % Bo3q.-cyx. Bell. 
Bapuaut He6eKO- 
cyMMa caxaposa MOHOCaxapa oom 6esKOBbIL BH 
Bes Momm6y,eHa 9,7 5,9 3,8 | 2,76 1,94 0,82 
C momu6y,eHOM eae 9,3 tol 4,47 3,49 0,98 


OmpeyesieHve CBOOOAHbIX aMHHOKHCJIOT, Mepellie WINX B CIHPTOBY!O BbITAKKY, | 
MeTOJOM XpoMaTorpaduu Ha OyMare, NO3BOJIMJIO BbIACHHTb BJIMAHHe MOJIHO- 
JeHa Ha COfep%KaHhe OTACbHbIX AMHHOKHCJIOT H aMHOB. Pe3syJbTaTbl TUX 
ompelesieHHH WoKa3biBaloT (Tad. 5, puc. 2), YTO NO BAMAHHeEM MOHOReHAa 
Ta6Omuna 4 TaOamuna 5 


Bausuue Mo Ha totocnuTes 
Bausuue Mo Ha cogepxanve amaHuna u | 


TlpoxyKrusnocte riHWHHa B CaslaTe (B Y Ha 1 rpaMM cBIpoO- | 
Coyepxa- sborocunTesa ro BelllecTBa) 
HHe XsOpo- (C, mr/aqM*) 
BapuautT cdbuasaa, mr 
Ha 100 Tr nos- 
3el. MaCcbl yTpo yenp | BeveP BapuanHtT a-AmaHuu | @-AnanuH | Tauyun 
Ny 25 23h 22,5 25,8 Bes mo- 20,0 25,8 70,0 
Ni+MO 31 25,8 31,8 28 ,2 mu6y,enHa 
No 24 222 26,4 28,8 C momu6- 31,7 0 17,8 
N.+MO 37 D6> 2G 28;,8 7\¢HOM | 
HakallJIMBaloTcd TaKHe AaMHHOKHCJIOTbHI, Kak ITJIKOTAaMMHOBaAH KUCJIOTa, CeCPHH, 
aprHYHHH WH aMuy TJIOTAaMHH,; B TO Ke BpPeMA coyslep*KaHve rwWnHa Walaet. 


VutepecHo oTMeTHTb, 4TO G- u P-alaHHH BelyT CeOA NO-pasHOMYy NOX BJIMA- 
HHeM MOIMOfeHa: G-alaHuH HakallauBaetca, a B-ataHuH ucuesaeT (Tabs. 5)! 
[IpuBenqeHHple aHHble 110 BAMAHWIO MOMHOWeHa Ha COCTaB AMHMHOKHCJOT COrJa- 
CylOTCa C JaHHbIMu, NosyyenHbimu TloccuHramom ('°,?°) B ombitaxX c TOMaTaMH | 
B BOJHbIX KyJIbTypax. 
IIpeqcraBeHHbIH MaTepHad MOsBONAeT FOBOPUTb O rsryOOKUX HM MHOroO6pas- | 
HbIX H3MC€HCHHAX, MpOMCXOAAULAX MO], BAHAHHeEM MOJIMOMeHa B paCTHTeEJIbHOM | 


OpraHu3Me. 
Bcecolw3HbIH HaydHO-HCCeLoOBaTeIbCKH Hi Tlocrynuso 
HHCTHTYT yHOOpeHui M arponouBoBezeHua 12 VIII 1959 
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Horuanes Akagemuu nayr CCCP 
1960. Tom 130, Ns 2 


PHSHOMOlH A 


Akxayemuk AH YCCP E. Bb. BABCKHH, B. JI. KAPIIMAH u M. A. ABPHKOCOBA | 


B3AHMOOTHOMEHWNS MEKIY MHUHYTHbBIM OB bEMOM CEPA 
MW TEPH®EPMYECKHM COMPOTHBJIEHHEM Y YEJIOBEKA 


BsauMOOTHOWeHHe Mexy MepudbepwyecKkHM COMpOTHBJIeHHeM KPOBOTOKY 
M KOJIMYCCTBOM KPOBH, MocTyMatoulel B apTepHaJIbHy}!O CHCTemy, MMeeT cylecT- 
BeHHOe 3HaYeHHe JIA NOWMepKaHWA HOPMAJIbHbIX YCJIOBM JBYKeHHA KPOBH 
B cocyfax. MccseqoBanue u, OcOOeHHO, TOUHBIi KONMUeCTBeHHBIM yuer STHX 
83 aMMOOTHOLMEHHH HEOOXOJUMb! AVIA OWCHKH pexKUMa M3PHaHMA KpOBH UB Cepsla 
M [Id XapakTepHCTHKM HepBHOH HM ryMOpaJbHOH peryAuMA apTepHouApHOrO 
rOHyCa B HOPMAJIbHBIX HM MaTOJOrMyecKUX yCJOBHAX. 

| KoopfunalluA pe@xKuMa HallOJIHeHHA apTepHaJIbHbIX COCYOB KpOBbiO HM pe- 
*KHMa OMOPOXKHEHHA HX MMeeT OlpeseNeHHbIN tusHOOrMyeCKHH CMbICJI, OOb- 
HACHAA OTHOCHTeJIbHOe MOCTOAHCTBO CpeqHero apTepHaJIbHOrO aBsIeHHA y 4e- 
JIOBeKa. 

Y2xKe aBHO B yCJIOBHAX SKCHEPHMeHTa ObIIO OTMeYeHO, ITO CepAeUHBIM BbI- 
Dpoc (T. €. MHHYTHHIM HM CHCTOIMYeCKHM OObeMbI) yBeMUYHBAaeTCA pH yMeHb- 
‘UeHHM MepHdepHyecKoro COMpPOTHBJICHHA HU, HaOOOPOCT, yYMeHblllaeTcA pH No- 
BbILIeHHH COMpPOTHBJIeHHA B cocymax (',”). AHasIOrH4Hble BbIBOJbI ObIIM CeaHbl 
H B KJIMHUKO-Pu3HOsOrMyeCcKUX UccemOBaHUuAX (°,*). DaKT yMeHbUleHuA Me- 
Dudepvyeckoro CONPOTHBJICHHA TIpH OHOBpeMeHHOM yBeJIMYeHHH cepyer- 
HOrO BbIOpOcCa 3aKOHOMepHO OTMeuaeTCA y YeNOBeKa B YCJIOBHAX MBILUeuHOM 
pa6ortni (°,°). 

| Ecaqu B HOpMaJIbHBIX yCJIOBHAX BeJIMUYHHbI MHHYTHOFO OObeMa UM Tepndepu- 
H€CKOTO COMPOTHBJICEHHA H3MeCHAIOTCA PeLHMPOKHO, TO pH HEKOTOPbIX MaTOuIO- 
rHUeCKHX COCTOAHHAX OTMeYeCHbI HapyWeHHA KOOPAMHAlMH MeXKLy 2THMH Be- 
jM4uvHaMH. Tak, HallpHMep, B MaTOreHe3e NOBbILIeCHHA apTepHaJIbHOrO JaBJle- 
HUA TPH THMepTOHHYeCKOM OOle3HH OCHOBHAA POJlb MpHHaJeKUT yBeJIMYeHHIO 
yapHoro OObeMa, He COMNpOBOXKalOuleMyCA MWaseHHeM apTePHOMAPHOTO CoO- 
lpoTuBsenua (°). 

| Hecmorps ua To, 4¥TO caM (akT B3aHMOCBA3ZH JBYX BarKHeIMX reMOqMHaMu- 
HeCKHX NOKasaTeeH — cepyeyHoro BblI6poca uM Nepudepuyeckoro CONpOTHB- 
neni — ABJIAeCTCA TBEPJO YCTAHOBJICHHBIM, MaTeMaTHYeCKOe BbIPaKeHHe 3a- 
3HCHMOCTH JO CHX Top He ObIIO MpousBezeHo. Hy2KHO OTMETHTb, BMECTE C TEM, 
HTO B3@HMOCBA3b BeJIMYHH MHHYTHOTO OGbeMa HM MepudbepHyecKoro CONpOTHB- 
TleHUA TOKY KPOBH MO cyllecTBY BbITeKaeT 43 H3BeCTHOK dopmy wb! Ilyasenus, 
KOTOPy!0 MO2KHO IIpHBecTH K BURY, aHaslorMyHoMy 3akony Oma A auleKTpuye- 
PKUX Iereli: 


Vi 0P Wises (1) 


“ne V — o6bemHas CKOpocTb KpoBoToKa, P:— cpeHee apTepHasbHOoe LaBJIeHHe, 

— nepudepuyeckoe compotuBsienue. Ecau npunatb, uTo P = const, TO 
aBucumoctb V or W, us00paxeHHad rpaduyecku, HMeeT BU PaBHOCTOPOHHeH 
vllepOoub. Ognako B JeHCTBHTeJIbHOCTH cpeqHee apTepHaJIbHOe JaBJICHHe 
OJBepXKeHO KOeOaHHAM, KOTOPbie MOryT JOCTHraTb +25% m0 OTHOLIEHHIO 
YCXOJ.HbIM BeJIMUM HAM, HW MOITOMY, KaK MbI TOJIBKOUTO yKa3bIBaJIM, OHO ABJACTCH 
CNOBHO NMOcTOAHHDIM. CueqoBaTesIbHO, BU ypaBHenus (1) HegocTaTOueH LIA 
465 


5 3axaz 2427 


OMMCaHHA B3aMMOOTHOMeHHM CcepyeyHoro BbIOpoca H Mepudepuyeckoro Compo- 
THBJICHHA B PeaJbHbIX YCJIOBAAX PaOoTbI alllapaTa KpoBooopallleHuA. OTK cO- 
OOpaxkKeHud NOTBepxKAalOTCA JaHHbIMH, MOJIYYeHHbIMH HeaBHO B Halen Jla~ 


6opatopun (’). Astoppl 
OTMeTHJIH, UTO KPHBax 3aBH- 
- CHMOCTH M@K]y MHHYTHbIM 
VEkW 5 Ug V=\gh-n lg OObeMOM cepfla uM Mepu- 
m=\gh=§09; k=1250 cbepHuecKHM COMpOTHBJIeHH- 
n=tga=G75 j eM, XOTA H HMeeT XapakTep 
KPHBOH rulepOomyecKoro 
Tula, He SABJIAeTCH paBHO- 
cTopoHHeit runepOovi0H. OTU 
2*Ke HaGMIOJeHHA MOCY*KMJIU 
OCHOBaHHeM JIA MaTeMaTH- 
yecKOrO aHaJlH3a COOTHOLIE- 
Hua Mexay Vu W. Oxcte- 
PUMeHTAaJIbHbIe aHHbIe Ob 
MOJIYYeHbI Tp UCceqOBa- 
HHH 30pOBbIX C KapfHOVIO- 
rHyecKOH TOUKH 3PpeHHA JIO- 
jel BO BpeMA MpoBeyeHHA y 
HUX aJIKOFOJIb-aHTaOyCcHOH 
peakuuu. Bo Bpema 9sTOH 
Puce. 1 peaKUHW pe3KO BO8pacTaloT 
yapHbI HW MHHYTHBIN OObe- 
Mbl KpOBH IIpv cTporo Koop- 
JMHUPOBaHHOM Mayenuu Nepndepuyeckoro conpotuBsienua (7). MunyTHbI O6bem 
BbIPaKaJICA B JIMTpax, a Mepndepnyeckoe CONMPOTHBJeHHe B JHH-CeK-CM °. 
IIpeqnoumarasocb, uro 3aBucumocTb V or W moxker uMeTb BU cTeneHHO 
(yHKUMH THA: 


ig Vy) 


40 50 20 0 0 
“\WWiz) -——> 


Vocal Way | (2) 


B ypaspuennu (2) snayenusa Koodpuluentos & u n Obi onpenenenbl Mocae 
MpeoOpasoBaHuA ero B JIMHeHHYyIO PyHKUMIO MyTem sorapudmMupoBanus. Kak 
loKa3aHO Ha pc. |, dKcNepn- 

MECHTaJIbHbIe TOUKH YOBJIeTBO- Amu 

PHTeJIbHO JO*KAaTCA Ha MIpsAMyl0o, 
TaHreHc yrJia KOTOpOH mo oT- 
HOW€HHIO K NOJIOKUTEIbHO Ha- 

TIpaBJieHHOH aOcllucce paBeH 
0,75, a BeJIMYHHAa OPAHHAaTH, B 
mecTe llepeceyeHua ee MpxaAmol, 
Mlocle NOTCHILMpOBaHHA COCcTaB- 
gmeT 1250" "4 

Takum oOOpa30M, ypaBHeHne 
(2) MoxeT ObITb 3aNHCaHO B 
CJI€HYIOUleEM KOHKPeTHOM Buje: 


1000 2000 Gun-cek-cm-§ 


OO 


—0, 
= 1950. (3) ae 


Kak ll0Ka3aHo Ha puc. 2, KpMBas, BbIparKatolllad e3aMMOOTHOWeHHA MEX LY 
MHHYTHbIM OObeEMOM cCepjiita H NepudepHueckHM COMpOTHBJeHHeM y YeOBeKa, 
MOCTpoOeHHad MO ypaBHenuio (3), HMeeT BU KPMBOM YTulepOomMueckoro TuNMA, 
YAOBJIETBOPHTeIbHO OMMCHIBalOMeh SKCMepHMeHTasbuble TOUKH. JLocTOBepHocTb 
ypaBHeHna (3) Obla No_TBepxZeHa WMppOBLIMH JaHHbIMH, 3aMMCTBOBaHHBIMU 


* 
IIpumepHo ananoruunble 3HaueHHA k HM n ObIIN NOMyYeHEI MO MeTOJY HaMeHBIHX KBaz- 
patos. 
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v3 JlMTepatypbi (*°,*). Apropbl uclomb30BaHHbIX HaMu paOoT mpuMenssn pa3- 
HbIe METOJbI ONpewesieHHA MUHYTHOrO OObeMa HM M38MepeHHA CpesHero apre- 
pHasibHoro JaBenuaA. Kak MoKa3aHO Ha puc. 3, ReMOHCTpupytomlem CcooTBeT- 
CTBHe ypaBHeHux (3) Beanunnam V u W, onpezeneHHbIM pa3HbIMH aBTopamH, 


9TO ypaBHeHHe OCTaTOUHO TOUHO 
OTPpaxkaer HOPMaJIbHOe COOTHOLIEe- 
Hue V u W y uenoBeka, 

IJonyyenHad HaMH xkpuBas, 
XapakTepH3ylollaA 3aBHCHMOCTb 
MHHYTHOrO OObeMa OT BeJHUMHBI 
| Mepudepuyeckoro cOnpoTHBJIeHHA, 
|MOxKeT ObITh yCJIOBHO pa3yelena 
| Ha Tp WacTH, Kaxkan 43 KOTOPbIxX 
HM€€T CaMOCTOATEJIbHBIN (PH3HOJI0- 
THYeCKHH CMBICJ. 

Popu30HTaJibHad BeTBb KpuBOH 
(1pu W 6onee 1000 quH-ceK-cm~>) 
MOKa3blBaeT MpaKTHyeCKH JIMHEl- 
-HyIO H CJlaOyl0 3aBHCHMOCTb MH- 
HYTHOrO OObema OT Mepudepnyec- Puc. 3 
KOrO CONPOTHBJIGHHA B 30HE HOPMAJIbHbIX H YBeJHUCHHBIX Lup NocweqHero. 
OTpes0K KpHBOH B JuamasoHe W or 1000 yo 250 muH-cek-cmM~® Xapak- 
TepH3yeTCA 3HAYHTEIbHOH KPHBH3HOH, T. e. MazeHnve MepndepHueckoro 
COMPOTHBJICHHA HHXKE HOPMAJIbHBIX Wupp cOMpoBoxaeTca BOspacTaHHeM MH- 
HYTHOrO OObema cepjlla. Takoro poyla remMoyMHaMHuyecKhe CABHIM HaO/MOLalOTCA 
‘Kak B eCTeECTBEHHBIX YCJIOBHAX (CIOPTHBHBbIe yipaxKHeHHA, HHTCHCHBHAA MbILLIey- 
Had padota), Tak H IpH HeKOTOPHIX dbapMakOmOrHyeCKUX BO3TeHCTBUAX. 

B 30He upesBbluaHHO HH3KOrO Nepudepnyeckoro CONPOTHBJIeCHHA, KOTOPyiO 
‘MbI Ha3bIBaeM KPHTHYeCKON, YBeJIHYeHHE MHHYTHOTO OObeMa KPOBM MPH He3Ha- 
YHTeJIBHOM YMeHbIIeHHH W CTaHOBHTCA CTOJIb OOJIbUIMM, YTO, BEPOATHO, JWJIH- 
TeJIbHad padota alllapata KpoBooOpallleHuaA B TAaKHX YCJIOBHAX HeECOBMeCTHMa 
C HOPMaJIbHBIM PYHKUMOHHPOBaHHeM OpraHH3Ma yeslOBeKa. 

M3 TobKO 4TO TIpHBeEMeHHbIX JlaHHbIX CJIeyeT, YTO OOHaPy2KeHHaA HaMu 
MaTeMaTHYeCKad 3aABHCHMOCTb YTOUHAET BLIBOJbI O XaAPaKTepe B3aMMOOTHOIWEeHUH 
mMexny V u W, cmemanubie panbie. B wemocTHoM OpraHH3Me CJIOX*KHbIe OOpaTHO 
IIpONOpWvOHaJIbHble BSAaMMOOTHOWMeHHA Mexky V u W oTmewaloTcH JIMUIb B yc- 
JOBMAX, KOFa Mepudepuyeckoe cONpoTuBseHHe HH%Ke HOpMadbuHOrO. B sone 
Ke HOPMAJIbHBIX KOJIeOaHHH BeMYHH TNepnHdepwyeckoro COMpoTHBJIeHHA, 
a TakxKe Ip erO yBeMYeHHH CYyUeCTBeHHbIX H3MeHeHHM cepfeyHoro BbIOpoca 
MpakTHyeckKH He HaOvlOqaercs. 

Mu3zvoNOrMyecKHH MeXaHH3M, OGecrieynBalOUlHH yBeNMYeHHe KOJIMUECTBa 
KPOBH, BbIOpacbIBaeMOH cepfIleM B COCYJbI pH YMeHbUIeEHHH CONpOTHBJIeCHHA, 
OKa3bIBaeMOrO KPOBOTOKYy cOcyHCTOH CHCTeMOH, 3aKsOUaeTCH B MOBBILeCHHH 
BEHO3SHOrO BO3BpaTa KPOBH K Cepflly 3a CueT BOSPacTaHNA rpaqnenta NalenuAa 
WaBJICHHA B CHCTeMe KalIMJJIApbI — ipaBoe Mpenzcepaue. EcTecTBeHHbIM pe3yJIb- 
TATOM 9TOFO ABJIAeTCA OOsbIee pacTAKeHHe MHOKapya B Casy HaloJHeHHA 
%KeYOUKOB, YBeJIMYeHHe MOMLHOCTH COKpallleHHA CepfeYHOH  MbILIIIBI 
aw B uTOre — yBemMyeHHe CepfeuHOrO BbIOpoca. 

Tako MeXaHH3M B HeKOTOPOM cTeMeHH MOATBepKMaeTCA H3BeECTHBIMM OMIbI- 
Tamu CrTapJiMHra, MpOBeeHHLIMH Ha CepzeyHO-serouHoM Mpemapate. OjnaKo 
rHIpOMHaMHUeCKUli peKUM B cocyNCTOH cucTeMe He OObACHHET BCeH CJIOMK- 
HOCTH KOOPAMHAaLHU CepLeuHOrO BbIOpoca H NepHepuyecKorO COMPOTHBJeHHA. 
Benyulad pOvb 3eCb HECOMHEHHO IIPHHaWexUMT peryJIATOPHbIM CHCTeMaM 
opraHu3Ma uesoBeka. 

B 3akmiouenne OTMeTUM, YTO Mpesaraemasd Hamu (opMyvia (3) MoxeT ObiTD 
UCTIONb30BaHa JIA OLCHKM YKJOHEHHH OT HOpMbI COOTHOIMeHHA BerMuHH V x W. 
Kak y2Ke yKa3biBaJIOCb, IPH HEKOTOPHIX MaTONOrMyecKUX COCTOAHHAX Opra- 
IM3Ma 3€BHCHMOCTb Mey ITHMM BeJIMYMHAaMH OTJM4aeTCA OT ONMCAHHOH HaMi 
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N/MuH 


HOPM@JIbHOHM 3aBHCHMOCTH. STO HMeeT MECTO, B YaCTHOCTH, Ip OTKpbITOM 60- 
TaJIJIOBOM TIpoToKe (°), IpH runmepronuyeckoH GomesHu (1°) H HeEKOTOPBIX py- | 
THX 3a00eBaHHAX. 


MHCTHTyT HOpMaJIbHOH HM NaToMOrMuecKoH du3HoONOrHH TlocrynHvio 
AkajleMHH Me@QHUMHCKHX HaykK CCCP 15 X 1959 
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ornxage Akagemun nayx CCCP 
1960. Tom 130, Ni 2 


@H3HOJOTH f1 


E. ®. NOJIE)KAEB 


K BOMPOCY O ®H3HOJIOTHYECKUX YCJIOBUAX 3AMbIKAHUSA 
(IT pedcmaeneno axademuxom A. H. Baxyaecoim 8 VIII 1959) 


Kopa Mosra nMeeT cllewuuyeckyl0 dyHKWHIO 3aMblKaHUA, OularofapaA KO- 
TOpOH OOpasyerca BpemMeHHaA cBa3b (*). Ho cbusnosoruyeckue yclOBUsA, Heob- 
XOJMMBI€ [JI 3AMbIKaHMA, JO CHX Op BO MHOFOM elle He ACHbI. Hac untepeco- 
BaJIO, BOSMO2KHO JIM OJHOBPeMeHHOe JIBHXKeHHE BO3OYKEHUA, BbISBAHHOFO O]- 


HHM H TEM 2Ke pasipaxUTeJIeM, K KOPKOBBIM KJI€TKaM Ppa3JIMYHbIX pedsleKcoB. 


ONnbITHI CTaBHJIHCb Ha 8 COGaKaX, y KOTOPbIX B KaMepe YCJIOBHBIX peleKCOB 
BbIpaOaTbIBaJIMCb peakKUHM passMYHOrO GuoMOrMyecKOrO 3HaveHHA. Kpome pe- 
rMcTpaliMH Ha KHMOrpatbe COMAaTHYeECKHX H BereTaTHBHbIX KOMMOHEHTOB, MBI 
MIpOW3BOJMJIM CHHXPOHH3HPOBaHHYW C NepBOl 3alnCh IeKTPOSHLePaorpaMMbl 
(991) no metoguke, onucanHoh T. T. Caxuyaunoni (°). Mo meroguxe Crapn- 
wuHa-[lerponaBnopckoro Ha OHH HM TOT Ke pa3ipaxKuTedb — MeTPOHOM — 
BbIpaOaTbIBaJIMCb Pa3JIMYHbIe OOOPOHNTebuHbIe pedekchl. B oOHOH kKamepe 
y coOaku ObiJia BbIPa6OTaHa M yMpoueHa OCOPOHHTeNbHaA peakKWNA C yuacTHeM 
JlespoH 3aqHei sialbl. B oTBeT Ha IipHMeHeHHe MeTpOHOMa cOOaka NOAHUMasAa 
Jlany H yep2KuBasia ee B COCTOAHHH COKpallleHHH BCe BpeMA, NoKa JelicTBOBaU 
pasqpaxkuTesb, KpOMe TOTO, OTMeYaJIOCb yMepeHHOe yBesINYeHHe HallpsaKeHuA 
JjbIXaHHA HW BbIPaKeHHOCTH OPHeHTMPOBOYHOrO pedviekca (pune. | A). Bo Bpema 
qelcTBUA yCJOBHOrO pasapaxkutTenn Ha SOT Habmoganuch BbICOKOaMMIUTYI- 


Hble KoeOaHHaA, T. €. ABJICHHE CHHXPOHH3alHH (puc. 2 A). 


B asbueliem Ha OJHOM WM TOM %Ke cOOake ONBITHI NOOVepeMHO CTABHJIUCb 
B J[ByX KaMepax. Bo BTopoH Kamepe, B OTIMUHe OT NepBoH, Ha MpHMeHeHHe 


TOTO 2%e CaMOrO ME€TPOHOMAa MBI BbIpadaTHIBaJIH TakytO 2#e lO XapakTepy 060- 


POHUTeJIbHYy!IO peakUMIO, HO C yuacTHeM yxKe MpaBou 3anneH Jan. B nepuog 


_BbipaGOTKH HOBOrO pethieKca OOpalilaia Ha ceOA BHUMAaHHE JBOMCTBEHHOCTh 


B IIOBeqJeHHH co6aku. B oTperT Ha M€TPOHOM coOakKa NONe€peCMeCHHO pearupoBaJa 


O6eHMN JiallaMH, T. e. MoOOVepeTHO BOSHUKAJIM YCJIOBHBIe peakIMMH, OHA H3 KO- 
“TOpbIX OTpaxkasa Mpowswii, a Apyrad — HOBbIM MHAMBUyaJbubIM OBIT 2Ku- 


BotTHoro (puc. | 5). Ha Tom *e pucyHKe NokasaHo, YTO JBOMCTBEHHOCTb B T0- 


BeJ@HHM COMNpPOBOMKTAaNaCh YBeJIMTeHHEM BbIPa2KCHHOCTH OPHCHTHPOBOYHOTO pe- 


duiekca WM HallpAxKeHuA DbIXaHHA;, KpOMe TOTO, JBOHCTBEHHOCTb B TOBeXeCHHU 


COBMajlasa BO BpeMeHH CO CHH2KeHHEM BOUbTaKa Ha SOY, 7. e. aABeHHeM Je- 


CHHXPOHH3 alluu. XapakTepHo, YTO CHHKCHHE BOJbTAaKAaA BOSHHKAJIO VRE MOCJE 
MepBoro coveTaHHA pa3sWpaxkuTedA C HOBDIM TOWKpelJIeHHeM H MOCTeCHeHHO 


‘focturaso 3HauNTebHOH BesMUHHI (puc. 2 5B). 


B ycnopuaAx cBoCo_Horo nopeyeHusa coOakn (*) MBI BbIpaoTasH MHULeBbIe 
peduekchl. CoOaka NpesBapuTeIbHO Mpuyyasach CUJeETb Ha HEHTPaJIbHOM CTO- 
JIMKe, PaCHOsIOx%KeHHOM Ha OJMHAKOBOM PaCCTOAHHM OT AByX KOpMyleK, Ha- 
XOJAMINXCA Ha OCONX KoHIax cTaHKa. Mnbimu cioBamu, y coOakH NpesBapH- 
TCJIbHO BbIpadaTbIBAeTCH YCJOBHbIM MOsHbIM pedweKc, CTHMyJIOM koTOporo 
ABJIAIOTCA OOCTAHOBOUHbIe pasapaxuteH. Ilocne ero ynpouHeHHA AJA BbIpa- 
GOTKH NUULEBOTO pedhseKca UCHONL3OBAJICA HOEbIM pas{paKUTesb — TOH. Ut06n! 
yCTPaHUTb peaklHl0 Ha HOBHSHY H CeJlaTb TOH TAKUM Ke MPHBLIYHBIM CTHMYJIOM, 
Kak MW OOCTaHOEOUHLIe paspaxkKuTeH, OH NpHMenssica B Tevenve 15 ceK. Oe3 
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NuMeBoro MOAKpelseHHA HeCKOJIbKO ecATKOB pas. B KoHeyHOM uTOore ero 
jelicTBHe He W3MeCHAJIO yUHTbIBaeMble MOKa3saTeJIH KOPKOBOH JeATeJIbHOCTH, 
T. € BO BpeMA JelcTBHA KaK OJHUX OOCTAHOBOUHBIX pasApaxKuTeen, Tak U 
TOHa CO6aKa CHOKOMHO cuyema Ha HelitpambHom cTouuKe. IlockombKy B 9STHX 
yCJIOBHAX TOCHOpcTBylollee 3HayeHHe MosHOrO peieKca He OTMeHAMOCh, TO 
110 OGULUM 3aKOHaM KOPKOBOM JeATeMbHOCTH TOH HeM30e2KHO BCTYMUM C HUM BO 
BPe€MCHHY1O CBA8b. SHAYHT, HEPBHbIle MMIyJIbCbl, BOSHUKAaIOUMe BO BPeMA jeH- 
CTBHA TOHA, MOM ep2%KUBAaIOT BOSOyKMeHHe B FOCHOACTBYIONLeM «OUare», CBASAH- 
HOM C TIO3HbIM petpJIeKCOM. q 

B jabueliiiem BbipaOaTbIBasicA MuuleBOH pedbekc NyTeM CoyeTaHuA eH- 
CTBHA TOHa, H30JIMpOBaHHOe IIpHMeHeHHe KOTOporo MposoupKasocb 15 cek., 
c qaueli 20 r Maco-cyxapHoro Mopoulka u3 MpaBo KopMylikuH. B craqMu BbI- 
paOoTkH HOBOTO petbieKca M3 OMbITa B OMbIT MMe MecTO CulefyioulMH akr. 


Puc. 1. J[poticrBeHHocTbh B NOBeeHHA COOaKH BO BPeCMA BbLIPAOOTKH Pa3IMUHbIX YCJIOBHBIX pe- 
duekcos. A — ympoueHHblit O6OpoOHUTeNbHBIM pepiekcc yuacTHeM MeBOH 3aHeH Mallbl Ha MeT-% 
POHOM BO BpeMA OMbiTa B MepBolt KaMepe ycoBHIX pepmeKcoB; 5 — BosOyxKMeHHe pa3JIM4HEIX | 
OOOPOHUTeIbHLIX petbneKCOB Ha MpHMeHeHHe TOTO 2%Ke MeTPOHOMA BO BpeMA BbIPaOOTKH Ha Here § 
BO BTOpoil KaMepe OOopoHuTebHOro pepiekca Cc y4uacTHeM NpaBol s3aquHel manbi; B — mo3sHbIi | 
pediekc H CeKpelua CJIOHbI Ha MpHMeHeHHe TOHA, Ha KOTOPbIit BbIPAOaTbIBaeTCA HOBbIM, MMULe-§ 
Bol pedekc; / — ympoueHHad MuuleBad peaKUMA Ha TOH, HaNpaBJeHHaA K MpaBou KOPMyLIKe; 
AT — po36y2KTeHHe pa3IM4HbIX MHUeBbIX petpieKCOB Ha MpMMeHeHHe Toro %Ke TOHa BO BpeMA 
BbIPaOoTKH Ha Hero HOBOro MuMeBoro petreKca, HanpaBmeHHOrO K MeBoli KopMyuiKe. O6o3Ha- 
YeHHA CBepxy BHH3: Ana puc. A, 5 — Abixanwe, oTeprvBanve MmpaBoh 3aqHeH MaMbl, OTLep- 
THBaHMe JeEBOH 3aHel Mambl, MOBOPOT TOMCBbI KaK MOKa3aTeb OPHeCHTHPOBONHOTO peieKca, | 
OTMeTKa yCloOBHOrO pa3qpaxuteia (Bpema —1 cex.); Qua puc. B—J — ybixanue, nobexka } 
K 1paBolt KOpMykKe, mo6exKKa K JICBOH KOPMyllIKe, CeKpelHA COMBI, OTMETKA yCOBHOrO pa3-4 
UipaxKHTeIAx, OTMe€TKa NoayuH KopMa, OTMeTKa BpemeHu (1 ceK.) 


Bo BpeMa H380JIMpOBaHHOrO JelicTBHA’ TOHa y COOaKH COXpaHAJacb MosHad pe fj 
akUMA, T. €. BKOPe MO3La KOUar» BOZOYKTCHHA HAHOOJbILeH HHTCHCHBHOCTH MO 
MpexKHeMy OTHOCHJICA K O3HOMy pethleKcy. OgqHako y coOakH BO3SHUKaJIU mIpu-| 
3HaKH, yKa3bIBaiollue Ha BO3HHKHOBeHHe B KOpe MOBra elle H Apyroro, al 
HMe€HHO — Muulesoro Bo3s6yxZeHuA. B oTBeT Ha IpMMeHeHHe TOHAa CObaKa XOTA 
HM Ciesla Ha HeMTpaJIbHOM CTOJIMKe, OfHAKO Ip 39TOM y Hee y4alllaocbh TEIxXa-f 
HHe, YBeIMYMBalacCbh BbIPAKeHHOCTbh OPHeEHTUPOBOUHOrO pedsleKca, OTTeNAMAChS 
cmoHa, CcOOaKa OOJIH3bIBalacb, a HHOra HECKOJIbKO pa3 MOpbiBallach 6exKarTEs 
K KopMyutke (puc. | B). Takum o6pa3om, B cTaquM BbIPaOOTKM MuleBoro pe. 
:bekca OTMevaeTCH OMHOBPeMEHHOE MIpOABJeHHe MPH3HaKOB Pa3JIM4HbIX pe 
(PJIEKCOB, T. €. YCJIOBHbIM Pa3sqpaxKUTeb OOYCJOBJIMBaeT JBOMCTBEHHOCTb B M0- 
BeqeHHH CO6akH. C OHO CTOPOHEI, OH MOMeprKuBaer BOsbyxeHHe NO3HOFE 
peaklMH, Tak Kak COXpadaeT C Heli BbIpaOOTaHHy!O B MIpOMINOM CBA3b, a CH 
Jpyrou, — BCTYIMB B HOBY!O BpeMeHHY!0 CBA3b, BbISbIBAeCT MMULeBOe BO3OyxK-fr 
JeHWe paHbllle, veM TomaeTca MWuula. a 

Korga luulepad peakWua Oblia BbIPAGOTaHa HM yMpouena, cOOakKa B lepByKfe 
*%Ke CeKYHTy AeHcTBUA TOHAa COBepllana NoOeKKy K MpaBo KOpMylIKe H Had 
XONUacb TaM JO MOMauH KOPMa; yCJIOBHad CeKPeIHA CIOHbI UMesla MOcTOAH fe 
Hy!0 BemMunMHy (70 WeueHuM WkKasbI Kallelucia), a HallpaA*KeHHE B JbIX AHHE 
M BbIPaKeHHOCTb OPHeHTHpOBONHOrO peieKca yMepeHHO yBeuMUHBAaJIMCEHI 
(puc. 17). B qanbHeiulem MbI BEIpaOaTHIBaJIM HOBY1O MMMLeByI0 peakuMtO, Hallpaqi 
BI€HHY10 K JleBOM KOpMylke. C 97oli 1embiO BO BpeMA JelicrBuA ToHa MHULa Mod! 
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q 


| WaBaJlocb He M3 NpaBoi, a y2Ke us NeBoli KopMymmKu. VB aHHBIx onbITaX B CTa- 

_ MM BbIPAOOTKN HOBOFO MHMeBOrO pehleKca YETKO MPOABMAMACh JBOLCTBEHHOCTD 
B moBeyqenuu. Ha TOW coOaka BHayane OexKana K crapoii, mpaBoli, KOPMylluke 
a 3aTeM COBeplladia NoOexKKy K HOBOMi, WeBOli, KOpMymiKe, rye u nonyuasa 
MHULY; YCOBHOE CJIOHOOTeeHHe YBeIHYMBAaOCh Jo 140 jeneHui, pbixanve 
CTAHOBHJIOCb UPeSBbIYaHHO Hallps2KeHHBIM, a BbIPa%KCHHOCTbh OPHCHTHPOBOUHOrFO 
pedlekca 3HauHTeIbHO yBerMuNBasacb (puc. 1/1). 

TlepeuncyieHHble W3MeHeHHA B OKa3aTeJAX KOPKOBOM Jes TebHOCTH CBHIe- 
TEJIbCTBYIOT O TOM, YTO OHH MH TOT Ke pas[paxKUTesb OHOBPEMeHHO CTUMYJIH- 
pyeT PasJIMYHbIe NMULEBbIe pepIeKChI, COMHHM H3 KOTOPbIX CBA3b yCTaHOBJIeHa 
B I/POWJIOM, a C ApyruM — BbIpasoTaHa B HOBbIX YCJIOBHAX. 


Puc. 2. CuuKenne BOJbTaxKAa Ha OBE Bo BpeMA BbIPAOOTKM HOBOrO COOPOHUTeMbHOrO pemeKca 

Ha YCJIOBHBIM + pasiparxkuTetb — MeTpoHomM. A — 9ST Bo BpeMA ocyulecTBMeHHA yrpo- 

YeHHOrO OOOPOHHTebHOrO pedieKca ¢ yuacTHeM MeBOl 3aqnet nanbl; 5 — S90 so Bpems Bpipa- 

OOTKH Ha MeTpOHOM HOBOrO pe(pileKca c yuacTHeM MpaBoli saquei nanbl. Sanucb DOF cBepxy 

BHH3: C C€H30-MOTOPHOM, BHCOUHOM HM 3aTblIOUHO-TeMeHHOM OOmacTeli mpaBoro nomymapua 
OTMeTKA YCJIOBHOTO pa3ipaxkKuTeiAa 


Panee Hamu MokasaHo (*), 4TO HOBBIIi pasqpaxKUTeb ABJIAeCTCA CTHMYJIOM 
BPOXKMeHHOrO pesexca OuosornyecKoli ocropoxuoctu. Ho korga HoBbIli pas- 
[pakKuTeb NOLKpelineTcA MHUeH MA OOpasoBaHHA MulleBoro petekca, 
TOB CTaJ\MM BbIPAaOOTKH MocsieqHero MpHMeHeHHE HOBOFO pasApRUTeMA OOyCIOB- 
uBaeT JBOMCTBEHHOCTb B NoBeseHHH. C OHOM CTOPOHHI, HOBBIM paspaxKUTeJb 
Ha BpOXKCHHOM OCHOBaHHH CTUMY JIMpyeT pedleKc OHOJIOrMYeCKON OCTOPOXHOCTH, 
ac fpyroi,— No 3aKOHy BpeMeHHOM CBxSH, CTHMYJIMpyeT NHILeBy!O peakI{Hio. 
B sTHX HCCJIEMOBAHHAX CHWKeHHeE BOJbTaKa Ha QOL Take BOSHMKaJIO yxKe 
Mocyie MepBoro coyveTaHHA HOBOrO pa3sfpaxKUTeA C THIULeBbIM NosKpeneHuem 
WM MOCTeNe€HHO YBeJIMIMBAaJOC. 

Jina OObACHCHHA JBUXKEHHA BOZOYKTCHHA OODIVHO MCMOJIb3yeTcA rumoresa, 
corjlacHO KOTOpOM «o¥ar» HavOOJIblero BO3OyXTeCHHA K«IPHTArMBaeT» K Ccebe 
MeHee HHTCHCHBHbIe Bos6yxKAeHHA. IIpHHATO CUHTaTb, 4YTO ABHXKeHHeE MeHEe 
HHTCHCHBHOFO BOSOyKTeHHA K TOM rpylMe KOPKOBbIX KJIeTOK, KOTOpad UuMeeT 
Ha HOOJIbILYIO HHTCHCHBHOCTb BO3Oy*KeHHA, ABJIACTCA HEOOXOAMMEIM (Pus HOJIOrH- 
YeCKHM yCJIOBHeM Wit 3ambikanua (*). Oqnako H. E. Brenencxuit u A. A. Yx- 
TomcKuii (2) MoKa3aJIM, YTO OLHO HW TO %Ke passparkenve, M MPHTOM pasJIMdHOH 
NOKaNu3 alu, OMHOBPeMeHHO BOsOyKMaeT AHTAFOHMCTHYeCKHe pethseKchl PieK- 
CHM HM 9KCTCH3HH, T. €. HM€CT MHOXKECTBCHHOE, B YACTHOCTH JBOHCTBeEHHOE, 3Ha- 
yenne. OHM MpeloxKuIM AWpyroe MpecraBseHve O XapakTepe JBHXKeCHHA BO3- 
OyxeHuA, COrlacHO KOTOpomy MocweqHee uppasuupyeT M0 pasHooOpasHbIM 
IyTAM K CaMbIM OTJaJICHHbIM YaCTAM WeHTPaJIbHOM HepBHOM CHCTeMBI. 

Hauiu vuccsieqoBaHHa MOATBepKaloT H3JOKeHHOe TpescTaBJeHHe, NOKasbl- 
Bad, ITO B CTANHM BbIPAOOTKH pedslekca €FO PpasqpaxKHTeJb OMHOBPEMEHHO OOy- 
COBINBaeT BOZOyK Tene peeKCOB, COOTBETCTBYIOWINX H MpOWIOMy H HOBOMy 
ompiry 2xuBoTHoro. J[BolcTBeHHOe 3HAaYeHHe pasparxKuTeA OTparkaeTca Ha 
O27, BereTaTHBHbIX KOMMOHeHTaX HM BHEWIHeEM MOBeeHHH. CoroctTaBJIeHHe 
Marepnanos H. E. Baegencxoro u A. A. YxTomckoro M pesyJIbTaTOB Hallux 
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ONbITOB MO3BOUIAeT CleaTb 3aKJIOUeHHeE O TOM @H3HOJOrHYeCKOM YCJIOBHH> 
KOTOpoe HeOOXOMMO JIA 3aMbIKaHHA. 

Bos6yxkeHHe, BOSHHKLWee B KOpe MOSLa B OTBET Ha Pas{paxKUTeJb, OMHOBPE- 
MeHHO paCIIpOcTpaHAeTCA HE TOMbKO K KJI€TKAM Pas JIMUHBIX petpseKCOB, C KOTOPbI- 
MH JleHCTBYIOULHH pa3ipaxKUTesb UMECT CBASH, HO M K KeTKaM ApyTrux pedp.leKcos, 
C KOTOPbIMM CBA3b elle He OOpasoBana. BosOyxeHHe B KOpe MOsra OJHOBPe— 
MCHHO paclipoctpaHaercA K KJIe€TKaM pa3JIMYHbIX pedJIeKCOB, H€3aBHCHMO OT 
TOTO, BbICOKHH HIM HH3KHH YypOBeHb BO3OYMMOCTH OHH HMEIOT, BPOKeCHHaA 
WJIM MpHoOpereHHad CBA3b paspaxKUTeMA C KJeTKAaMM M KOra NOCIeAHAA, 
B IIPOWIOM HIM HacToauemM, OOpa30BaHa. TakuM o0pa3oM, Bo30y*KTeHHe, 
6Narofapx WMpOKOM uppaquallud, Tak%Ke MOAXOAMT K KOPKOBbIM KJICTKAaM, 
C KOTOPBIMH TIpHMenseMbIt pasqpaxkuTeb He uMeeT cBaA3H. Ho OHM He «peso- 
HUpyl0oT» Ha 9TO Bo3sOyxJeHHe. IJoOHATHO, UTO KOPKOBbIe KJI€TKH CTHMY MpytoTcA 
JaHHbIMM HeEpBHbIMH HMMMyJIbCaMH JIMWIb Moce TOTO, KaK B 3TUX KJeTKAaX CO- 
3aHO HeEOOXOAUMOe YCOBHE JIA 3aMbIKAHHA HW MPOHWS3OLMIJIO CAMO 3aMbIKaHHE. | 

B cpere u3JI0%KeHHOFO BaxKHOe 3HAYeHHe Mpnobperaer PakT, OTMeyaeMbIi BO 
Bpe€MA HM3O0JIMpOBaHHOTO JeHCTBHA YC/IOBHOrO pa3sfpaxKuTesA: MecHHXpOHH3a- 
uua Ha SIT nauwnaeT MpOABATbCA ye NMocie OfHOrO COYeTaHHA 9TOTO} 
pa3paxkuTeA C HOBbIM NOAKpelseHveM, BbI3bIBAIONIUM HHTeHCHBHOe BOSOYXK-| 
jleHve B Apyrou rpymme KOpKoBbIx KJieToK. Kak MNoKa3aJId Hallid HccJen0-} 
Bana (4), WeCHHXpOHM3allMA Ha OST Takxe ABJAeTCA NOKa3aTeJIeM JBOMCTBEH- 
HOrO 3HaveHHA MpwMeHAemoro pa3fpaxuTeia. YkKa3saHHbIh akT NosBosAeT} 
IyMaTb, uTO KaKac-TO 3Ha4HTebHaA KpHTMYeCKaA BeMMYMHA BOSOYHMOCTH: 
KOPKOBOH KJIeTKH MpefctaBsaeT coOoH dusnosIornyecKoe ycuIOBHe, HeEOOXOTH-} 
Moe WIA JI€ATeJIbHOrO COCTOAHHA KJICTOUHO-CHHAIITHYeCKOrO MeXaHH3Ma 3alie-¥ 
waTJIeBaHHa, Cheluduyeckoro Avid Kopbl. OTcilofa WHpoKo uppasuupyrounet 
HepBHble HMMYJIbCbI, MOMOMAA K KJleTKe, B KOTOPOH CO3aHO Takoe ycJIOBHe, 
HeH30e2%KHO Oy LyT BOBJeUeHbI B 3aMbIKaHHe. Ilocue MpousomleqWero 3aMblIKaHHA 
B KJIeTKe OHA yKE HE3ABHCHMO OT CBOerO HCXOAHOTO YyPpOBHA BO36yHMOCTH| 
pearupyeT Ha Clelluduyeckue JIA APyrHX KJeTOK HeEPBHbIe HMIMYJIbCbI, y4acT>) 
BOBaBLUIHe paHee B 9TOM 3aMbIK aHHH. 

SaMbIKaHHe Camo M10 ceGe ABJIAETCA SIEMEHTAPHOM CIMOCOGHOCTbIO KOPKOBbIX¢ 
KJI€TOK, XOTAH HM CJIOXHOK MO CBOeMy HHTHMHOMY MeXaHH3My. Ho 3ambikKaHHe,} 
KaK H OCYLLeCTBJICHHE BPCMCHHOM CBA3H, HEBO3MOXKHO Oe3 KOOPAHHAallHOHHOM 
JeATEJIbHOCTH KOpbI MO3ra. YCJIOBHbIM pedsiekc NpelcTaBsAeT COOK pesysJbTAT| 
COBMECTHOrO yuaCTHA HW EMHCTBa KOPKOBOK KOOPAMHALMH WU 3aMbIKaHna. Hepas-* 
PbIBHO CBA3AHHA C AHAJIH3OM BHEIHeH HW BHYTPeHHeH Cpesbl KOPKOBaA KOOpAU 
Hall WrpaeT BarKHYtO pOwJlb. Bo-MepBbixX, OHA CO3QaeT YCJIOBNe AA KOPKOBOFOK 
CHHTe€3a — 3aMbIKaHHA; BO-BTOPbIX, H3MCHACT COOTHOLMEHHE BO3OyYIHMOCTH MexX-| 
HY KaveCTBeHHO Pa3JIMUHbIMH pebieKCaMH, 4YTO OOYCJIOBJINBaeT TOPMOIKeHHE! 
ONHUX HW COecNpeNATCTBeHHOe OCYIeCTBeHHe Jpyrux petbleKcOB, aleKBaTHBIX 
BHellHel cpeye (4). 


IlenTpanbHbli HMHCTHTYT yCcoBeplleHCcTBOBaHHA Iloctynuao 
Bpaveli 3 VIII 1959 
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O MEXAHH3ME BJIOKHPOBAHHSA MOJIMCNEPMUN 
Y OCETPOBDIX PbIB 


(IT pedcmaeaeno axademuxom H. H. ll manseaysenom 80 VII 1959) 


Tipu OnsOM0TBOpeHHH Y %HBOTHBIX, KOTOPbIM CBOMCTBeHHa MOHOCIIepMus, 
| Mpukpelmenve ONMOAOTBOpsIoMlero ClepMHA K NOBepXHOCTH Aa MycKaer 
B XOJl 3all\HTHYIO peaKkILHIO, MIpeNATCTBYIOWLYIO MPpOHHKHOBeHHIO CBepX4HCJIeH- 
HbIX ClepMHeB,— peaklI{Mio OJIOKHpOBaHHA MoMcnepmun. Baxkuylo poulb pu 
3TOM, MO-BHMMOMY, MrpaeT BbIJeIeCHHe KOPTHKAJIbHbIX TpaHYJ, WIM aubBeOw: 
eCJIM BbIAeeHHe HX NOaBJIeHO HIM XOTA Obl 3ayep2%xaHO, HaOmOMaeTCA NowH- 
cllepMHoe onsmogoTBopenve (?,°,'7,14); MpH ONMMOXOTBOPeHHH AMI, JIMLIeCHHBIX 
OOo104uKH (T. €. B YCJIOBHAX, Korma BbIJeJICHHOe CO€pKUMOE KOPTHKAJIbHBIX 
rpaHyJI He yepxKuBaeTCA y NOBePXHOCTH Alia), TakxKe HaOsOMaeTcA NMoOWMH- 
chepmus (°,*°); 6omee Toro, yaeHHe OOOOUKH JeaeT BO3MOXKHIM MPOHHKHO- 
BeHHe ClepMueB B Alla, KOTOpble y2Ke ObIJIH paHblie aKTHBUpOBaHb! (1) us 
ommoyoTBopenn (7°,7-?9), 

OyHako BBIJeeCHHIO KOPTHKaJIbHBIX TpaHyJI y AHL MOpcKOTO exa Mpen- 
|I€CTBYeT JOBOJIbHO JVJIMTeIbHbIH aTeHTHBIN Mepuog (°,"%), u pacnpocrpaHeHue 
sTOrO Npowecca MO MOBepXHOCTH Alia Take TpeOyeT HeKOTOpOrO BpemeHH, 
iTaK 4TO JO ero 3aBepWICHHA MMeeT MeCTO OOVIbIUOe YHCMO BCTpey cHepMueB 
C MOBepxHOcTbIO Awa. UTOObI OObACHUTb, NOYeMY, HECMOTPA HA9STO, pH HOp- 
| Mas1bHbIx yYCJIOBHAX MOJHCHepMHA TipescTaBaeT COOOH pelKoOe ABseHHe, OblJa 
(BLIIBHHYTa TrumoTesa O AByXxXasHOM TeveHHH OJIOKHpOBaHHA MomMcnepMuy 
1(7°,1%): B nepBoH dbase HeBHAMMbIe H3MeCHEHHA PaCMpocTpaHsAIoTcA MO NoBepx- 
jHocTH slilla MeHee 4eM 3a 2 CeK., IPHBOAA K HeMOMHOMYy OOKUPOBaHHIO; BTO- 
|paa casa COOTBETCTBye€T BUAMMOH KOPTHKaIbHOM peakWMH WH 3aBepluaercsi 
4B cpenHem yepes 63 cek. Mocme OCeMeHeHHA O6pa30BaHHeM HeMpOHHIaeMoro 
(QA cnhepMueB CIO‘. 
| Bmecte c TeM, B OMbITaX C «YaCTHYHO OJOLOTBOPeHHBIMA AKILaMH» Mop- 
| CKoro eka He oOuapyxxuBaercs CKOJIbKO-HH6yfb CTOHKUX u3MeHeHHH, Wpel- 
UiecTBYIOWMX BAMMOM KOPTHKaJIbHOM peaKWHH, TaK KaK CIepMHH JerKo TIpo- 
HHKaloT B AMILO Ha JKOOOM y4aCTKe NOBEPXHOCTH, COXPaHHBLIeM KOPTHKAaJIbHbIe 
rpauyapi (7,*"). 

B wactrosmen paOote Oblla chelaHa MOMbITKa MpOBepvTb THMOTesy By X- 
WdasHocTH OOKHpOBaHHA NOMMCHepMHH Ha AWaxX OCeETPOBbIX pbIO. | 
) Vi3zyyad 3HaveHHe «BOJIHbI OMNJIOMOTBOpeHHA» HW KOPTHKaJIbHOM peakIun 
48 pomecce akTuBawuu, T. A. Jletnah (we omy6MKOBaHO) HaHOCHJa yKOJI 
4 PasHbie TOUKH MOBepPXHOCTH Alilla OCETPOBbIX PbIO M TEM CaMbIM H3MeHAJA COOT- 
WHOIeHHeE MEY BpeMeHeM AOCTHXKeHHA TOH M ApyroH mecta pacioso*wennA 
Japa. B 9Tux onpirax ObIIO WOKa3aHO, YTO KOPTHKaJIbHaA PeaKUMA, BLISBAHHAA 
YKOJIOM, pacipocrpaHseTca C TaKOH Ke CKOPOCTbIO, KaK U MPH OMMOLOTBOPeHUH. 
| Cxomupiii c H3JIOX%KeHHbIM MeTON Obl TIpHMeHeH JIA H3yYeHHA MeXaHH3Ma 
WONoKupoBaHua NowucnepMuv. OnbiTbl 3akJOUaIMCb B aKTHBAalMM AKI yKOJIOM: 
4) BONH3M aHMMaJIbHOrO Mosmoca uM 6) y BereTaTHBHOrO Tovoca (pue. 1) — 
TocylelyiouleM OCeMeHEHHM Yepes pasHble cpoKu. Y ocerposbix pbid chepMHi 
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MUKPONMIApHble KaHaJibl, pacwOslaraloulvecA Ppyniow y aHMMaJIbHOrO NOw0Ca. 
Ecau B MepBble ceKyHJbI Wocsle aKTHBaLHH MO NOBepXHOCTH AKIla pacimpocTpa- 
HAIOTCA KaKHe-TO W3MCHeHHA, OJOKHpylOulMe MpOHHKHOBeHHe CIIepMHEB, 
TO CHOCOOHOCTh AMI K ONMOLOTBOpeHuIO B OOOMX BapMaHTaXx OMbITa OyweT yTpa- 
YMBaTbCa (HJM, TO MeHbileli Mepe, pe3KO CHH2%KaTbCA) MOUTH OHOBPeMEHHO, 
eCJIH 2Ke OJOKHPOBaHHe OCYILeCTBIAeCTCA TOJIbKO BbIJeJIGHHeM KOPTHKaJIbHBIX 
rpaHyuJ, TO B BapHanTe 6) CNOCOOHOCTh K OMJIOLOTBOpeHHWO OyAeT yTPayHBaTbCA 
3HaUHTeJIbHO MO3qHee, YM B BapHaHTe a),— B COOTBeTCTBHH C BPeMeHEM, TPe- 
OYIOMUMCA IA PacIpOCcTpaHeHHA KOPTHKaJIbHOH peaki\Mu (2): 


Puc. 1. Cxema pacnpocrpaHeHia KOpTHKabHOl peaKIHM yepes pasHble CpOKH Moce HaHeceHHs 
yKoula B aHMMaIbHY10 H BereTaTHBHy!0 OGsacTH (oceTp, onbiT Ne 3, 13,8°). a — uepes 5 ceK.; 
6 — 10 cex., 6— 2 muu., e — 3 muH., 0 — 4 MHH., G4 — aHHMaJIbHad OOaCTb, eee — Bereta, 
THBHas, JoOmaCTb, K.2 — KOPTHKaJIbHble TpaHyJbl, mukp — Mukpcnue. UacTh MOBepXHOCTE 

alla, Te KOPTHKaJIbHbIe TpaHyvIbl BbIJeIeHbI, Oeaa 


MartepuaJoM JIA OMbITOB CJy2KHIIM AIa YepHOMOPCKO-a30BCKOrO OceTpé 
Acipenser gildenstadti colchicus V. Marti u 6enyru Huso huso (L.). Onprrs 
ObIJIH MpoBezeHb! Ha PoromwKHHCKOM OCeTpOBOM 3aBoye (B HH30Bbe JloHa 
B allpese — mae 1959 r. Ukpy ucnepmy NowsyyasH OT IpOHsBOANTeNeH, CO3peB 
IHX B Pe3yJIbTATe HHBEKUMM PHMOMH30B. Hila, B3ATbIe H3 NOJOCTH Tela CaMKM 
0 OJHOMY NOMelaJIM B BOY; CTeKJIAHHOH uruioh (aMamerpom B 20—40 pw 
IIPOH3BOLHJIM YKOJI WH Yepe3 PasHble HHTeEPBaJibl BpeMeHH, OT 1—2 cex. 0 5 MuH. 
OCeEMEHAJIH CHJIbHO pa3BeqeHHOH cnepmov (1: 500 — 1: 1000). B ogHux nap 
THAX MKPbl AMWa XOPOWO MepeHocHJIM Takoe BO3yelCTBHe, B APyruX B MecT 
ykoJla 4acTO BO3HHKaJI OYAar WHTONM3a U Aa B 3HAYHTeJIbHOM TIpoleute culy 
uaep NornuOaiH. Ilocme yKona Bce Aa MpOABIATH NpusHakH aKTMBallMUu 
Pas Muve MEKLY OMJOLOTBOPHBLIAMUCA AHWaMu W AKTHBUPOBaHHbIMH, HO OCTaB 
IUMMHCA He OMJIOMOTBOPeHHbIMH, MIPOABJIANHCb B NepHoy WpoOsenua (°) u nosy 
Hee, KOra OMMOZOTBOPeHHble Alia TacTpyJIMpOBaJH, a AKTHBUPOBaHHbIe 0 
CTeMe€HHO JereHepHpoBauH. 

Beero 6bII0 MpoBegeno 7 ompiTos (6 c sliitamu ocetpa u 1 — Genyru). Berm 
HakOJIOTO Oosee 1200 an, HO TObKO y 748 43 HHX PasBHuTHe ObIJIO Mpocuekent 
B TeYeHHe JOCTaTOUHOTO BpeMeHH. 

Jina WuTosorMyeckoro HCCuIeqOBaHHA sila QUKCHpOBaIM %XKUKOCTbE 
Candesmue B Te Ke CpOKH, Ha KOTOPbIX MpOHSBOANOCh OCeMeHeHHE B OMBITE 
3aJIMBaJIM B Napaduy, MpHroToBJANM CepHiHble Cpe3bl TOMULMHOK B 7 uM OKpa 
IMBasIH MO agaHOBOMy MeTony Teligenraiina. Ha pa3pe3ax Opinio usyyen 
90 sant. 

ONBITEI, IpOBeeHHble Ha Allax OceTpa, JaH CXOQHbIe pesysbTaTH. B Ke 
yecTBe IipHMepa MIpHBeyeH OAMH ws Hux (Tabu. 1). IIpu ykKone B aHMMasbHyth 
oOacTb, HaYHHasl C CaMbIX KOPOTKHX MHTepBaJIOB BPeMeHH Mey YKOJIOM : 
OC€MeHEHHEM, AILa, KaK MpaBHJIO, OKa3bIBaJIHCb y2Ke€ HECIOCOOHbIMU K OTIC 
OTBOpeHHO. ONHAaKO e(MHMUHEIe Alita (B CpeqHeM, BO BCeXx OnbITax, 6%) onmac 
JIOTBOpA JHC. | 

Ha wpelapataxX MbI BUMM, 4YTO clycTa 5 cek. Mocwe HaHeceHuad yKonh 
BOJIHa KOPTHKaJIbHOH peaKUMH, paclipOcrpaHAACb aCHMMETPH4HO, Ha cTOpOH| 
ykoula AocTuraeT rpaHuWbl BereTaTHBHOH OO/aCTH, a B MpOTHBOMOOKHOM Hel, 
MpaBJIeHHH OXBaTbIBaeT BCIO BePLIMHy aHHMaJIbHOHM OONacTH (puc. la). B mect 
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Puce. 2. Muxpodotorpadun cpe30B AHI, B OOaCTH pacnomoxKeHHA MHKponHue (ocetp, onbit Ne 3, 
13,8°). A—5ceK. nocie ykKola B aHMMabHyio cOmactbh; 6 —2mun., B ul — 
3 MHH. Mlocue yKoula B BereTaTHBHYIO OOaCTb; 6aK — BaKYOJIH B MECTE BbIJeeHHA KOPTHKaJb- 
HbIX TpaHyJ, Cem — %KeNTOUHIE 3epHa, I.0 — BHYTPCHHAA 2KeNTOUHAA OOoMOUKa, K.2 — 
KOPTHKaJIbHbIe TpaHyJbl, K.k — KOHWEBOli KaHaJIellL MUKPOMHe, N.2@ — MHIMeHTHBIe rpanyJbl 


JLAH, fr. 180, Ne 2, [un36ypr 


* 
> y- 


i" 


HaXOKJCHUA MUKPOMMJAPHHIX KaHaJIOB BbIeICHHe KOPTHKAJIbHbIX pany. 3a- 
KOHYCHO HM OOONIO¥KAa OTJeeHa OT MOBepxHocTH slitta (puc. 2A). Ouesuguo, 
4TO IIPOHHKHOBeHHe CIIeEpMHeB B TaKHe Alla y2Ke HEBO3MOXKHO. 
| IlpuyuHa OMMOZOTBOPeHHA CAMHHUHbIX AIL CTaHOBUTCA sACHOLI Osarojapa 
IpWKH3HCHHBIM HaOJIOJCHHAM, IIpOH3BeQeHHbIM TocJe HaHeceHHA yKoOula. 
Bo MHOrAX MapTUAX MKPbl, OCOGeHHO y Oovlee TeMHOMMIMCHTHPOBaHHbIX AHI, 
BOJIHa PaspyleHHA KOPTHKAJIbHIX rpaHnyJ OblBaeT XOPOLIO BUNA: 3a HaHece- 
HHeM YyKOJla CJleqyeT KOPOTKHH WaTeHTHbI Mepvox (o6blmuHO saulica 
1—2 cek.), 3aTeM B MeCTe ykKOJla NOABJIAeTCA CBeTNOe MATHO H OTCIONa 
MOCBeTJIeHHe PacMpocTpaHAeTcA BOMHOOOPa3HO BO BCe CTOPOHBI, CO 3HauH- 
TeJIbHO OOJbWeH CKOPOCTbIO B HallpaBJIeHHH aHUMaJIbHOrO Nosloca, YeM K rpa- 
‘gute C BereraTHBHOH OOsacTbio. AHuMaJIbHOrO Moloca 3Ta BOMHA JOcTUuraeT 
ciycta 3—5 ceK. Mocle HaHeceHiA ykoua (pH 21—22°), HeoOxogzumo yuectp, 
YTO MIOCJI€ MOM€HTa OC€MeHEHHA OJDKHO OObIYHO MpOHTH HeCKOJIbKO ceKyHI, 
MOKa ClepMaTO3ONJbI MpeososeoT paccTOAHHe JO BXOJa B MUKpOMUe u Jauee, 
10 MHKPOMHJIAPHOMYy KaHaJly, JO KOpTuKaJIbHoro com aka ('). [lostomy mpu 
OCeMeHEHUM Jake CIyCTA CaMble KOPOTKHe CpOKH Mocwie HaHeCeHUA YKOJa ciep- 
‘MMM JOcTHraeT NOBepXHOCTH IMTOMMa3Mbl TOKO B TO BPeMA, KOra KOpPTU- 
|KaJibHad peak yxKe paclipocTpanuusiach Ha OONaCcTb MHKpoMuse. 
OyuHakO y C1MHHUHBIX AIL KOPTHKaJIbHad peakWMA MpoTekasa MeseHHeEe, 
TlaBHbIM OOpa30M 3a CUeT YJIMHCHHA NaTeHTHOTO NepHoga (aHasIOrMuHBle pas- 
JHYHA B JWIMTeIbHOCTH JIaTeCHTHOrO HepHoa KOPTHKabHOH peakinu Obiin 
OOHAapyXeHbI y AMI MOpcKoro exa (°)). Y THX AMI BOJHa paspyllleHuA KOPTH- 
KaJIbHbIX TpaHyJI MOCTHrala aHWMaJIbHOrO Momoca TOMbKO Ha 7—11 cex. Oue- 
BUJIHO, HM€HHO B TaKHX CJIyYanX CIepMHH MOKeT MPOHHKHYTb B ALLa pH oce- 
MeHeHHH cllycTa 2 uw 5 ceK. Mocwle HaHECeHHA yKOWAa. 

IIpu ykoue B BereTaTHBHYy!0 OG/lacTb (puc. le—d) onmog,oTBOpeHHe mpouc- 
XOJUJIO He TOJbKO MpH OCeMeHeCHHH Yepe3 KOPOTKHE CpOKH TMocme HaHeceHHA 
ykoula (S—30 cek.), HO H Np uHTepBanax B 1—3 Muu. (Ta6n. 1). [pu uutep- 


Ta6Oauuna 1 


Onpit No 3 HaHeceHHA yYKONa B aHHMaJIbHY!O VU Be- 
reTavHBHylo OOsacTH sala oceTpa c nocaenyioluM 
oOceMeHeHHeM 


YkKou B aHHMAaJIbHYIO Ykoul B BereTaTHBHYy!I0 
oOmacTb o62acTb 
eee B TOM ¥HCJe B TOM 4uCJIe 
yKOJIOM uf ONJIOMOTBOPeH- OnsOMOTBOpeH- 
ocemene- | Bcero HbIX BCero HbIX 
Sore AIL, AML 
wucs0 % YHCIIO % 
2 cek. 60 2 3,3 
5 cex. 40 4 10,0 
10 ceK. 20 0 0 
4 MHH. 20 16 80,0 
2 MHH. 20 19 95,0 
3 MHH. 30 13 43,3 
4 MHH. 20 0 0 
5 MHH. 20 0 0 


BalaX 1 u 2 MHH. MpOlleHT ONOLOTBOPeHHA ObIJI BLICOKEM (B CpeqHeM, 87,5 %) — 
M MpaKTHYeCKH COOTBETCTBOBA YaCTOTe ONOOTBOPCHHA B WaHHOH TapTun 
UKPbI MPH KOHTPOJIbHOM OceMeHeHMM, 6e3 HaHeceHua ykKoula (84,5%). Ilpu 
WATepBase 3 MHH. MpPOLeHT ONMOLOTBOPeCHUA CHHSHJICA BABOe, a Ip ellie OovIb- 
IHX CpOKaX OMONOTBOpeHHA He NpOHCXOLHUO. 

Ha paspesax AWW, (PUKCHPOBAHHbIX Yepes 2 MMH. Nocyle HaHeCceHHA yKoula, 
OKHO BUIETb, ITO BOMHA BbIeNCHHA KOPTHKAJIbHbIX TpaHyJ elle He WOCTH- 
la skpaTopa (puc. le) u rpaHybI B palioHe aHHMMaJIbHOrO Nowoca He U3Me- 
Henbt (puc. 25). Uepes 3 MH. STA BONHA PaclpocTpaHHJacb y2Ke Ha BCIO Be- 
ATS 


reraTHBHYy!0 H Ha aHHMavibuyi0 oGsacTu (puc. | 2); Y OMHHX AHI Ha BepLIHHE 
AHMMaJbHOH O6sacTH Hataslocb BbIeeHHe KOPTHKaJIbHbIX TpaHyJ, HO Y BbI- 
XOJHOFO OTBEPCTHA MUKpoNHse elle COXPpaHAeTCA KOHTAKT WUTOMMASMbI C o60- 
nouKoli (puc. 2B), ay ApyruX KOpTHKaJIbHaA peakMA 3aBePUINJAaCh OTAEE 
Huem oOsl0ueK (puc. 2/). Crrycta 4 MMH. BO BCeX CJlydaAxX OTeJeHHE o6ou10- 
YeK 3aKOHYCHO, H Mbl HaXOMMM TaKylO 2%Ke KapTHHY, Kak Ha puc. 2A. 
Octambuble OMbITBI Ha OCeTpe aM CXOZHbIe pesyibTaTbI. IIpu yKoule B Be- 
reTaTHBHy}0 O61acTb pH uHTepBaslax B 5, 10, 20 u 60 CeK. B HECKOAbBKUX CJly- 
yaax onsogoTBopusoch 100% sau. YrpaTa cMocoOHOCTH K OMJOJOTBOPeHHIO 
B Pa3HbIX ONbITAX HacTyMavla CllycTA pasHOe BpeMA MOcJe HaHeceHHA KOUTA. 
geM BbIlle Obluia TeMMepatTypa, TEM paHbllle STO MpPOHCXOAHJO (ra6n. 2). Ha pas- 
pe3axX AIL Mbl yOexKaemcaA B TOM, YTO 
MOM€HT yTPaTbl CNOCCOHCCTH K OMIJO- 
OnbITbI HaHeceHua ykoula B BereTaTHBHY!O AOTBOPeCHHtO BO BCe€xX cuyuaAx coBllajia- 
o6macTb AMM Ocerpa MIpH pasHOH Temmepa- ef ¢ 3 aBepIleHHeM KOPTHKaJIbHOH peak- 


Ta6auna 2 


TYPE IMM HW OTZeNeHHeM OGoO04eK. 
Wureppan Temnepartypa, °C Y KJOHAICIIHECH pe3syJIbTaTbl ad 
Bee, OnbiT, NpoBexennblt Ha Alinax Geslyr¥} 
ocemene- 13,8 14,5 22,0 (np 19,6°), rae cMoco6HocTb kK OMJIO: 
Ne Nar JIOTBOpeHHIO COXpaHHJacb TIpH CaMOM 
' a) A ~ T103,HEM H3 HCIbITaHHbIX CpOKOB OceMe| 
4 i nE as HeHHA — yepes 4 MUH. Tocsle HaHeCeHHS| 
4 af es = yKOula B BereTaTHBHy!0 OGW1acTb. Vixpé 


B STON NapTuu OblJla HH3KOFO KayeCcTBa} 

Ipumeuaune. 3nax (+) osnaya- MPH KOHTPOJIbHOM OCeMeHeHHH Yy MHOT 
eT, UTO ONMOMOTBOPeCHHe NPOHCXOAUT, 3HaK THX AWW Habmtoanocb HeNOJHOe OT 
sr Tag ares ae eee jlemeHue C6osl0ueK B BeEreTaTHBHOH 06! 
mez Te jlacTH WU, MosmHee, Hapylenua yzpoodse} 
HUA (QMCKOMJaJIbHOCTE); IpH UWHKyOaluH B MpOWSBOACTBEHHEIX YCOBHAX Oblif 
Gombuok orxog. M3yyenve aut Gelyr Ha paspesax NOKasaN0, 4TO B 3TOH Nap} 
THH paclipocrpaHeuuve KOPTUKaJIbHOM peakUHH OblIO CHIbHO 3aMeeHO: 4e} 
pes 4 MMH. Nocwe ykKOla B BereTaTHBHY!O OG/aCTb BOJIHA BbIJeJIeHHA KOPTH} 
KaJIbHBIX TpaHyJl TOJbKO NpuOMMKaNacb K 9KBaTOpy (OularoqapaA uemy AKI 
M COXPaHAJIM CMOCOOHOCTb K OMJIONOTBOpeHHi0). . 

Takum 06pa30M, BO BCeX OMbITaX B TEYCHHE JJIHTEMbHOFO BPeMeHH Tocwe Hal 
HeC€HHA yKOJla B OGlaCTb BereTaTUBHOrO Mosmtoca (m0 1—2 mnu.) He HaGsmORay 
JOCh CHWXKCHHA CIOCOOHOCTH AMI, K ON OAOTBOPeHHIO; BMECTE C TeM, yTPaTa STO} 
CNOCOOHOCTH TOUHO COBNafaJia C 3aBePIIeCHHEM KOPTHKaJbHOH peakUuH HU OTJZe} 
JeHHeM OOo0"eK B palione MUKpoMuNe. GTO CBUAETebCTBYeT O TOM, 4TO, nm} 
KpaHHeH Mepe y OCeTPOBbIX pbIO, OJOKHPOBaHhe NOMHMCNeEPMHH OCYULeECTBIAeTC! 
OWHOAaKTHO, MOCPeACTBOM BbIeJIGHHA KOPTHKAaJIbHbIX TpaHyJl. . 


Mucrutyt mopdosormu xupotTHerx um. A. H. Cepepopa Ilocrynuaio 
AkajlemuH Hayk CCCP 28 VII 1959 
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IMBPHOJOTH fl 


r. A, LIMAAT 


- 


TIPEBPAITEHME 3APOJbILUEBOrO Y3JIA B 3APOJbILEBbIA JVCK 
Y IMBPHOHA KOPOBDbI (BOS TAURUS) 


(ITpedcmaezeno axademuxom A. H. Baxyasesoim 6 VIII 1959) 


B ogHOM u3 Mpebilyuiux cooouenni (1) 1 npuBe KpaTKOe omucaHHe 3a- 
| pOWblia KOpPOBbI, HaXOJAllerocA HaCTaHH TOJIbKO 4YTO 3aBePUIeCHHOTO pa3Bo- 
'“pauyHBaHHa 3apOgbleBoro y3/la B paHHHH 3apoybilleBbI yuck. B JasbHelillem 
‘wsyyeHHe [pyrux s3aposplileH Ooylee paHHero BOspacTa NMOsBOMMO NOyYATb 
MpeAcTaBleHve O NOCJeOBaTeIbHOCTH MpolleccoB, BeLyIMX K MpeBpallleHuto 
3apObIMIeBOrO y3Jla B 3apOMbIeBbI TUCK. 

PaccMaTpuBaeMbl HWKe (akTHYeECKHH MaTepHas CBA3aH C JBYMA OOULHMH 
/Bolpocamu: |) Kak HaqO TOJIKOBaTb OOWLHH CMbIC M 3HaveHHe 3apOsbIllleBoro 
y3Jla B CBA3H C ero MpeBpallleHveM B 3apoOjbiweBbIM ucK; 2) KaKOBO OTHOLIe- 
He MeXy MpeBspallleHHeM 3apObIWIeBOrO y3J1a B 3apOMbIIWeBbIM WHCK HW aMHHO- 
PeHe3OM. 

Ja UcceqOBaHHA YKa3aHHbIX BOMPOCOB OblIH H3yYeHbI COOTBETCTBYIOMINe 
CTaqHH pa3BHTHA B SMOpHoreHe3se KOPOBbI 3alaqHO-KagaxcKOH NMopospl. 

O6ulad MOcMeLOBaTeIbHOCTh TIpoWeccOB pasBHTHA 3apOfbIWeBoro y3ula No- 
3BOJIACT BbIJeJIMTb HECKOJIbKO XapaKTePHbIX CTaqHH pasBHTHA, CBA3AHHbIX 
¢ oOuleH MepnoyHsalveHh SMOpuoreHe3sa 3apOsbIllla KOPOBBI. 

@MopmupoBaHnne OsacTOWMCTH H OGOCO6eHHe 3apoOmbIIeBoro y3Jla H3 BHYT- 
peHHeH KJIeTOUHOM Maccbl MpoMcxXOZUT Ha MpoTsxeHHH OKOIO 3 cyTOK ('). 
B Teyenve JaibHeHuIMX 3 cyTOK, c KoHIa 10 Wo Kona 13 cyTOK, OTMedaeTCA 
3HAUHTEJIbHbIM POCT OOWLHX pasMepOB GOWlaCTOWMCThI U' pasMepOB 3apOfbILIeBorO 
y3na. JluametTp OjlacTOWHCTh! YBeJIMYMBaeTCA 3a STO BPCMA B MATb-IWECTb pas: 
or 100 & B AuaMeTpe MpumMepHO ZO 500—600 py, B OObeMe OuacTOWNcTa yBeMUH- 
BaeTCA MpuMepHo B 125 pas. Ee noBepxuHocTb yBesmMuuBaetca B 25 pas. Jna- 
MeTp 3apOmblllleporo y3ula yBeMunBaetca C 50 20 120 uw, a ero OObeM MpHMepHO 
B 8 pa3. 

Ha puc. | npegcTraBaeHa mo3qHAA OacTrouncta (A) B Bospacte 13 cyTOK u 
Ba PaHHUX TpopoGmacTuyeCcKHX Ny3sblpbKa —cepeguubl (5) u kona (B) 14 cy- 
TOK (BO3pacT OT NOKpbITHA). 

B yonomHeHve K cylerkKa CXeMaTH3HpOBaHHOMy puc. 1A Ha puc. 2 JaHbl MH- 
Kpodotorpaduu paspe30B TOH xe OylacrouucTbl. Ee crenka BcIO,Y, Kpome Toro 
MecTa, Fe HaXOMUTCA 3apObILWIeBbIii y3e1, COCTOHT H3 JByX KJICTOUHBIX CJIOEB. 
HapyxXxHbIl cio MpelcraBseH TpotoOMacTOM, COCTOAMLMM H3 MeJIKHX KJIeTOK, 
lo (bopMe HaNOMMHAIOWUX KyOUYeCKHM STMTeNMH C CHIbHO OKpalllMBalolluMucn 
TeMaTOKCHJIMHOM Apamu. BuyTpeHHH CIO COCTOHT M3 KPYIHbIX MJIOCKUX 
KJI€TOK SHTOEPMbI C CBETJIOOKpallleHHbIMH Apamu. Kak Ha MuKpodotorpadun 
(puc. 2A), celaHHOH Mpv MasOoM yBeM¥eHHU, Tak H Ha MuKpodotrorpahun 
(puc. 25), chenaHHol pu OoObUIOM yBeJMYeHHH, BAHO, YTO 3apO/bIIleBbIli 
y3e Ha BCeli MOBepXHOCTH HaKPpbIT NIOTHO MpHMbIKalOllHM K HeMy -Tpoob.la- 
crom. CoBHYyTpH K 3apOJbIllleBOMy y3Jly TaK%Ke MOTHO MpHMbIKaeT SHTOJepMa. 
Mocnequaa B OOacTH 3apogbileBoro y3Jla COCTOHT 43 Ooslee BbICOKUX KJICTOK, 
YeM B OOacTH Tpomo6macta. SapombUeBbI y3eN MNOTHbIM HW COCTOHT 43 AByx 
JIO€B KI€TOK, IpH4eM HapyXKHbI MO CBOeH MpOTAKeHHOCTH HECKOJIbKO MeHBILIe 

AT7 


BHyTpeHHero. J[vamerp OulacrouucTh! ~0,6 MM, [MaMeTp 3apOjpIlleBoro y3uJlé 
0,115 mM. i . 

Ha pue. 15 npeyctrapsien cierka CXeMaTH3HpOBaHHbl NpOJOJIbHbIM Paspes 
paHHero TpodoOsacTuyeckoro Ily3blpbKa. Ero JWIHHHaH OCb COCTAaBJIACT 
1,155 mM, KopoTKas ocb 0,6 mm. J[vamerp 3apogpilesoro y3ia 0,14 MM. Ha 
mukpodotorpapun puc. 3A _ pas- 
pesa 3apObillleporo y3sla XOpoOlc 
BHHa B ero IeHTpe MOJOCTb MexKLy 
MeHBIIMM TO pasMepy BHELIHHN 
coeM H OOJIbIIHM BHYTPeHHHM! 

Ha puc. 1B us00paxen cuer- 
Ka CX€MaTH3HPOBaHHbIM IpOfOVJIb- 
HbIi paspe3, a Ha puc. 35 — 
MUKpoororpaua Take MpoOJb4 
HOrO) paspe3a TpodoOmacruyec: 
Koro Ty3blpbKa B BO3pacTe KOH- 
wa 14 cyTOoK c TOJIbKO 4TO chopMH4} 
POBaHHbIM 3apOJbILUeBbIM JHCKOM | 
JlmmHHad OCb Ny3blpbKa COCTAaB: 
aseT 1,344 MM, a KOpOTKas OCE 
0,994 mM. | 

Ha muxpodotorpadun puc. 3£ 
XOpOllO BHHO, YTO HapyKHblk 
IlacT 3apoOblllesoro y3uia, WO erc 
pasBopauHBaHHA B 3apOJbILlleBbll} 
JMMCK, COOTBETCTBYeT MeHbIUWeH MC 
pasMepy MpaBol NoOBHHe 3apo} 
WplleBporo jucKa. CoxpaHsArorcs) 
elle H€pOBHOCTH MOBepXHOCTH 3a} 
pOUbUMeBOrO JHCKa, COOTBETCTBY-} 
1OlMe BHYTPCHHHM MOBepXHOCTAM, 
ero O6eHX NOJIOBHH, OrpaHHYHBaB } 
WIMX B 3apOJbILUeBOM y3uJle ero M10-) 
JIOCTb. . 

MexaHv3M pa3BOpauHBaHHl 3a} 
PObIMWeBOrO y3Jia B 3apO/bILIeBbIt| 
JMCK, Il0-BHJMMOMYy, OCHOBaH Hi} 
yBeIMYeHHM Typropa, NO KOTO} 
PbIM HaxOJHMTCA CTeHKa Tpooba 


Puc. 1. Caerka cxemMaTH3HpoBaHHble pHCyHKF Mpo- CTHYeCKOFO nysbipbKka. B  mecri 
HOJbHBIX paspe3o0B NO3{Hel OmacTouNcTHI (A) WByx HaHMeHbIlero COMPOTHBJIeHHA, CO 
TpopoOacTHyuecKUXx MysbipbKoB (6 u B), na KoTO- é 
pbIX IIpeqcTaBAeHbI TpH cranuu mpouecca mpespa- OFBETCTBY!OUlerO FpaHule CONpH 


W€HUA 3apOAbIWIeBOrO y3la B 3aposbIleBbIi WucK. KOCHOBCHHA JByX MNOJIOBHH 3apo} 
I — tpodo6sact, 2 — sutozepma, 3 — sapomzpme- HILeBOTO y3Jla, HacTyllaeT pa3i 
BBI yset, 4 —nonocTb sapoxbimesoro ysna, 5— pbIB Tpoob.1acra. Iocw1e storo 061} 
3apOsbIIeBLIli ysen 

NOJOBHHbI 3apOJbIWeBOTO Y3Jlif 

BBIBOPpadHBaloTCH CBOHMHM BHYT| 

PeCHHUMH OBepXHOCTAMH, OFpaHHYMBaBLIHMH OJIOCTh y3Jla, Hapyxy 1} 
CTaHOBATCH BHeWWHeH NOBepXHOCTbIO gaposblllieBoro fucka. Ilo ucreyennif 
He€CKOJIBKUX YaCOB HapyRKHaA NOBEPXHOCTbh 3apObileBoro AUCKa CTaHOBHTCs 
PaBHOMepHO BBITyKJOH H HUKaKOro CJlea TpaHHUbl M@KTY HapyXKHbIM 1] 
BHYTPCHHHM IlJlacTaMH 3apOJbIlleBoro AMCKa HaHTH HeJIb3a. 
IIpotece pasBopayuBaHUA 3apObIMeBOrO Yy3/1a B 3apOMbINeBbIi THCK BBI| 
paxkaeT MepBHUHbIe OTHOWIeCHHA B pocTe OacTOWNCTh! HU TpotobmacTuyecKkoOri} 
Ny3bipbKa. On yKa3blBaeT Ha MepBHUHbI CMOCOG Nepexofa 3apoOmbIeBoro y3Jib 
B 3apObIeBbIN JHCK. OTH NepBHUHbIe OTHOWIEHHA CJekyeT HMETb B BULY Dus} 
IIpaBHJIbHOrO OlpesesIeHHA OTHOWeHHH MexKTyY OOpasoBaHveM 3apompillieBor\) 
AWCKa HM AMHHOTCHE3OM Y IlJIaWeHTapHbIX MJICKONMUTAaroulux. B TIP HMHTHBHO) 
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Puc. 2. Muxpodororpa- 
(uH TaHreHyHaIbucro 
(K 3apoqbllwepomy y3ay) 
paspesa, OacTOHcTH!, 
MpelcTaBseHHou Ha 
puc.1 A. A — muxpo- 
cpotorpaduaA Beero pas3- 
pe3a OmacTouMcThl mpH 
HeOOJIbLIOM YBeJIHUCHHH, 
5B — muxpodotorpadua 
paspesa sapojblueBoro 
y3ila Tok xe OvacTo- 
WHCTBI MpH O6ObLIOM 
yBelMueHHi. B y3e Ha- 
MeyaeTcH  JBYCJIOMHOe 
pacnosoxKeHHe KJIeETOK. 
OH NOKpbIT Ha BCelt Mo- 
BepXHOCTH Tpodobac- 
TOM, C HH2KHeH CTOPOHbI 
K He€MY IJIOTHO MpHMBI- 
KaeT 9HTOZepMa. O603- 
HaueHHA Te %e, UTO Ha 
puc. | 


Pue. 3. Muxpototorpa- 
(PHM pa3spe30B ZBYX Tpo- 
cboOmacTHueckHx ny- 
3bIPbKOB, M0 CTaMH pas- 
BHTHA COOTBETCTBYIONIUX 
puc. 1 Bu B. A —cta- 
Hua, OM3Kaq BbIBOpAa- 
YMBaAHHIO 3apObILWeBOro’ 
y3u1a BEICTHJIKOM MOJIOCTH 
HapyXy; Hal WeuTpasib- 
HOH 4aCTbIO 3apombIe- 
Boro y3a Tpotbobsmacta 
Het. 5 — tTpodo6sactu- 
YeCKHH MysbipeK Ha CTa- 
HH TOJIbKO 4TO CCbOpMH- 
poBaHHoro 3apo/[bIle- 
Boro jIMCKa, BbIBepHy- 
TOPO BLICTHKOM MOOCTH 
3apomblueBporc y3ula Ha- 
pyxy. O6o3HaueHHa Te 
%Ke, uTO Ha puc. | 
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THNe€ PpasBUTHA, KaKHM OOJlaqaeT KOpOBa, a Take Jpyrve MpescTaBuTesH OT 
paya NapHOKonbITHbIx (?,°) Hw WwalleHTapHble elle WecTH OTPAOB, Hemocpey- 
CTBeCHHOH CBA3H MexKAy OOpas0BaHHeM 3apOJbIllleBoro WHCKa H AMHHOHA HE 
Obli0. Y KOPOBbI 3apoOsblllieBLIi WucK copMupyerTca B KOHIe 14cyTOK, a aMHHOH 
HauHHaeT (OpMNpOBaTbCA B Hayae 17 cyTOK. ! 

Hao cunTaTb MO3STOMY OLIHOOUHLIM HAMMCHOBAHHE NOJIOCTH 3apObIlleBoro 
y3ula IpOaMHHOTHYeCKOH Momocrbio y TyMalu (°,’), y KoTOpoH coxpaHHJINCcb 
IPHMHTHBHbI€ OTHOLICHHA: a) 3apONbIeBbI FUCK MOPMupyeTcA MyTeM pa3Bo- 
pauHBaHHA, 6) aMHHOH OOpasyeTCA NyTeM 3aMbIKaHHA CKsaOK TpodoOsacta 
H COMATOIJIeBpEI. 

IIpu uwuTepcTuiuaibHok umMMuanTawuu(*) wuiw B CayyaiX UMMIJaHTalun, 
oOlacTbiO 3aposbiueBoro y3uia (*) pasBopauHBaHHe 3apObIMeBoro y3ula B 3a~ 
POJbIMeBLIN THCK CTaHOBUTCA H€BOSMOXKHIM, KaK H OOpas0BaHHe aMHHOHA U3! 
CKlaqOK Tpoo6sacra u comaTonvespHl. B sTuxX cmy4aax 06a MepBoHayasbHO, 
PasOOMeHHbIX IIpolecca OKa3bIBalOTCA CBA3AHHbIMH: MOJOCTb 3apobllleBoro 
y3la B 9TMX CJIyYaAtX CTAHOBHTCA MpOaMHHOTHYeECKOH TOJIOCTbIO, a 3apOJIbI- 
IWeBbIM JMCK Pa3sBUBaeTCA W3 [Ha 3apofbileporo y3sia. YTOHbIIeHHaA Kpbillla 
3apObIINeBOrO y3Jla CT@HOBHTCA SKTOAepMOH aMHHOHa. 
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